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GE builds three distinct lines 
of Central Air Conditioners. 


General Electric has three lines of We start with the Standard. A good 
central air conditioners. Regardless of the honest unit at a modest price. We make 
size of your pocketbook, or the size of your them in seven sizes from 12,500 and 
house, there's a General Electric central 47,000 btu/h to suit most homes. It has a 
air conditioner just right for you. compact cabinet, simple styling, a one 

speed fan and operating economy equal to 
the industry average. 
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Deluxe 
ТА 836 R1C 


/ Standard 
SUEDE. / TA 736 BIA 


Next up is our Deluxe. This model 
comes in six sizes from 24,000 to 60,000 
btu/h. We charge a little more for the 
Deluxe because it has a larger condensing 
coil (which helps make it more 
economical) and an automatic two-speed 
fan which lets it run at a quieter low speed. 
Finally, we have our top-of-the-line 
Executive. In the Executive, we use an 
even larger condensing coil than we use 
in the Deluxe, and an automatic two- 
speed fan, in a large, attractive, champagne- 
colored cabinet. 
This model comes in three sizes, 
37,000, 49,000 and 60,000 btu/h. In 
these capacities, these are the most 
economical operating and quietest out- 
side of all central air conditioners listed 
in the January 1, 1973 Air Conditioning 
and Refrigeration Institute Directory. For 
example, the 37,000 btu/h size has an 
efficiency rating of 9.0 btu output per 
watt input and a sound rating of 17 SRN 
Executive at high fan speed. This is the highest 
ТА 936E efficiency and lowest sound rating listed 
in this size. This data is for electric split 
system, air-cooled condensing units with 
coil alone, (type RCU-A-C). 


We put our exclusive quality 
components in all of them. 


As you can see, there is a wide 
selection of sizes, performance features 
and prices, but don't think that our 
Standard is, in any way, a stripped down 
version of our Deluxe or Executive models. 

Every General Electric central air 
conditioner —regardless of size or price, 
has GE's exclusive Spine Fin" condensing 
coils, and our exclusive Climatuff " 
compressor. In addition, all GEcondensing 
units have a liquid line filter drier and 
compressor heat. These two items also help 
add assurance of reliability. 
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Spine Fins are tiny aluminum fins, 
permanently bonded to continuous copper 
or aluminum tubing. This eliminates 
almost alljoints where leaks can occur and 
cause failures. 


The Climatuff 
Climatuff is more than a name; it's a 
concept of manufacturing and design. It 
has design features like a built-in 
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centrifugal oil pump, quick-action ther- 
mal overload, a super strong motor insula- 
tion that resists refrigerant contamination 
and voltage surges. 

We've built over 750,000 Climatuff 
compressors and they've had a remarkable 
record of reliability. 

Climatuff compressors and Spine Fin 
coils make an air conditioner reliable — 
and they're in every General Electric 
central air conditioner. 
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Just in case: General Electric’s 

National Service Contract. 

Every GE central air conditioner 
comes with a one year parts only warranty. 
Then, for the second through fifth year, 
you can buy (directly from the General 
Electric Co.) the National Service Contract 
for an attractive low price: $109.00 (plus 
local or state taxes) on a 36,000 btu/h 
system. It covers service, both parts and 
labor, required as a result of normal usage 
from the second through fifth year from 
the date the equipment is installed. 

Service is performed by an authorized 
GE Central Air Conditioning servicer of 
your choice. (Be sure to read the contract 
for details of coverage and exceptions, 
such as normal maintenance, and filter 
replacement.) 
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This is Jack Striano. 
He and his wife and two girls live 
in East Weymouth, Massachusetts. 


Allstate Life Insurance Company 


low price. 
insurance becaus e 
to understand? 


Thats just one reason Allstate is 
“The Young Mans Life Insurance.” 


We’re priced for a Young Man’s income. 
Look how little you pay for our 20-year decreasing 
term insurance—if you’re 28, for instance: 

For $5 a month. . .$11,500 

For $10 a month. . $34,000 

For $15 a month. . $66,500 

For $20 a month. .$92,000 
No “double talk.” Easy to understand. 
What you get from us is plain talk... 
plain facts. We don’t believe in 
high pressure. The sale is up to you. 
You don’t need an appointment. 
Come as you are. 
Drop in to the Allstate booth. Maybe 
Saturday, while you’re at Sears? 
Or simply phone the booth or your 
nearest Allstate office. An agent 
will gladly come to your place. 


"' Allstate 


Youre in good hands. 


The young mans life insurance. IE 1 E 
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Castrol. For Regular, Racing 
or Rotary Engines 


Water-cooled or air-cooled. American or imported. Today, 
skillfully-engineered powerplants demand superfine lubrica- 
tion. To assure the total horsepower, drive and stamina needed 
for maximum vehicle performance. Today, Castrol GTX Motor 
Oil lubricates the 200MPH Indy racing engines used | 
by Champions-Al Unser, Joe Leonard and Mario Andretti. And ` 
sustains smoother-running performance and longer engine , 
life for both compact and classic automobile engines. Recently, | 
Castrol GTX was the motor oil used in a 85,000 mile rotary 
engine test, conducted by Road Test" Magazine. They state: 
“We have always used Castrol oil and feel that the quality of 
oil goes a long way towards assuring maximum engine life" 
Next time, ask for Castrol GTX Motor il Proven best in 
all engines. Yes. Castrol costs more. Quality usually 
does. But price-wise, Castrol Quality GTX Motor 
Oil is still cheaper than new engine parts. 
Castrol Oils, Inc., New York, N.Y. 
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Seals natural beauty in, 


nature's elements out. 


Tru-Test Supreme Vitatone Stains 


Penetrates deep into wood ...changes it from weather-weary to weather- 
worthy. Enhances natural beauty of shakes, shingles, rough or smooth 
siding. Brushes on smooth and easy as paint...one coat covers most bare 


wood surfaces. Many colors. 
Solid - covering. Gallon, 


Semi-transparent 


x à 
6. 69 Vitatone. Gallon, 6.25* 


Tru- Test Supreme Latex Tru-Test Paints are sold only by 
. | тие = — True Value Hardware Stores 
Gives you longer paint ES who own their own paint factories. 


life, shorter painting 
time. Excellent hiding 
power. "Breathing" 
finish resists blister- 
ing, peeling and stain- 
ing. Flows on easy, 
dries fast, cleans up 
with soap 'n water. 24 
charming Jamestown 
Collection colors and 


white. 
Gallon, 9,29" 


*Custom colors slightly higher. 


Look under “Paint” in the classified 


Сард phone directory. 
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WE WANT A MAN 
WHO'S NOT AFRAID 


A man who'll fly deep into the 
Canadian wilderness to fish a lake 
few men have ever seen before. Or pit 
himself against the thundering rapids 
of the Colorado on a rubber raft. 
Or face up to a wild Yukon grizzly. 

The makers of Aqua Velva want 
to give that man an adventure 
most men only dream about. And we 
want to give it for free—with all the 
professional guides, the transportation, 
and the spending money he'll need. 
We'll even take a buddy of his along, too. 

Imagine inching your way 
through the treacherous outer shoals 
of the Caribbean under a billowing sail. 
Or skiing down the long, gut-tightening 


trail at Sun Valley. 


All you have to do is win the 
Aqua Velva Sweepstakes, and choose 
from one of five unforgettable adventures. 
It’s a chance of a lifetime. And the time 


to take it is now. 


FREE ADVENTURER'S COMPASS. We'll send you absolutely 
free a fine compass worth $2.00 if you include a box top 
from Aqua Velva or Lectric Shave with your Adventure 
Sweepstakes entry. Print the word "Compass" on the out- 


side of your envelope in the lower left hand corner. Com- 
pass comes in a durable case with cover, has luminous 
points on a sloped black dial with jewelled pivot; a lock 
holds needle in position. Only one compass per household. 


3. Submit as many entries as you wish, but mail each entry sepa- _ 
ratelv. All entries must be postmarked by August 31, 1973 „© 
and received by September 7, 1973, v 
4. Grand Prize Winner will be determined in a random draw- 
ing from all entries received, conducted by Irwin H. Diamond 
& Assoc., an independent judging organization whose deci- 
sion is final. 

5. The Grand Prize Winner will be notified by mail in Sep- 
tember, 1973. Grand Prize is not transferable and there is no 
alternate or substitute prize. Odds of winning Grand Prize 
will be determined by the number of entries received. 

6. Important—To also receive the Bonus Award Compass, you 
must include an actual box top from Aqua Velva or Lectric 
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OFFICIAL RULES: NO PURCHASE REQUIRED TO ENTER SWEEPSTAKES à 
1. On an official entry blank or on a 3"x5" plain piece of paper, print жа i Shave with your entry and print the word “Compass™ on the outside 
your name, address and zip code. Cup of your envelope in the lower left hand corner. Only one bonus award H 
der En UE PUO ps Williams Lectric p к по. оң, Aavo n 7. ا‎ open to all U.S. residents except where prohibited or 
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and independent judging organizations are not eligible. 


te Mo, Mail to: Aqua Velva/Lectric Shave Adventure Sweepstakes, 
Dept, Е, PO, Box 59363, Chicago, Ill. 60659, 


| Name (Please Print Clearlv) 


' Address 


State Zip 
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DERUSTO® Enamelized Spray Paint: 
the rust fixer. Prevents rust and stops 
rust. Has rust preventive primer built 
into every color. Beautifies and pro- 
tects on new or rusted metal surfaces. 
In 23 handsome colors and a clear 
finish. 


DERUSTO GALV-A-GRIP™: the rain- 
spout fixer. The paint that sticks tight 
to slick metal surfaces — galvanized, 
aluminum, tin — to prevent paint peel- 
ing problems. In four colors. Primes 
and finishes gutters, downspouts, 
flashings. 


DERUSTO Protective Coating: the 
rust fixer. A heavy-duty, semi-gloss, 
rust inhibiting paint with the primer 
built into every color. Brush or roll it 
on to prevent rust—stop rust damage 
on metal surfaces. Seven colors plus 
clear finish. 


DAP DAP Inc., Dayton, Ohio 45401 
© Subsidiary of JA bg. fac. 
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Where you voice your views... and the 
editors do the listening 


Gas shortage: future shock 


"Why We're Running Out of Gas- 
oline" [Apr.] shows your ability to 
help us withstand another future 
shock. It seems ominous, however, 
that so many engines roll off draft- 
ing tables based only on need for 
less pollutants. Detroit had better 
see the handwriting on the wall and 
start a massive (cooperative?) ef- 
fort to develop engines that can by- 
pass fossil fuels. Even conservation- 
ists should begin to see that atomic 
power will give us cleaner and en- 
vironmentally less destructive elec- 
tricity than that derived from fossil 
fuel. We'd need it if we went to 
electric cars. 

Let the Middle East have its oil. 
From what I can see, the common 
man receives little social profit while 
the shahs, sheiks, and kings do very 
well—reminding me just a little of 
Detroit. 

HENRY LITTLEFIELD, 
Northampton, Mass. 


. I think the media and the 
Nixon bureaucrats had best get 
their stories straight. I recently read 
a report that said gas inventories 
are only five percent lower than last 
year. Two days later I read another 
report that another city was having 
severe problems with shortages. 
What happened to all the fuel we 
were using in Vietnam? All I have 
to say is wait till you see phase 4. 

J. MICHAEL STAYTON, 
Homer, Ill. 


... Thanks to Ed Edelson and his 
top-notch article on why we are run- 
ning out of petroleum products. 
Driving a car may become a luxury 


that only the rich can afford. Hope- 
fully, it won’t be the rich that got 
us into this mess. 

ALLEN Moss, Brooklyn, N.Y. 


... The new cars use 10 percent 
more fuel than last year because of 
antismog devices. The next step is 
the Wankel, which uses 20 percent 
more fuel than the present piston 
engine. According to your articles, 
then, a lot more fuel will be needed. 
Everyone is overlooking what the oil 
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companies and auto manufacturers 
have done in the past: quickly and 
quietly bought up new devices that 
would threaten their interests. When 
you can't see further than the al- 
mighty buck, you end up with a 
crisis such as we have now. 

G. J. GANZ, Hollywood, Calif. 


. .. И we had explored all the 
other potential sources for energy 
that you reported on (geothermal, 
solar, hydrogen, nuclear) to their 
fullest, there would never have been 
any need for an article such as 
yours on the gasoline shortage. 

JOHN MANCHESTER, 
Norman, Okla. 


Happy sun-clock builder 


I built the “Amazing Sun Clock" 
[July '72] from your plans. Ours is 
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eter, it is made of redwood with 
black iron numbers to go with our 
less-than-modern home. Herewith, а 
photo. 


JOHN MARTINDALE, 
N. Olmsted, Ohio 


That postal-rate increase 


I disagree with your position in 
your editorial "Plain talk about the 
new Postal Rates for magazines." 
You present a lot of arguments 
about how important magazines are 
"to hear all sides of a question." 
Fine. But you avoided the most im- 
portant question: Do current postal 
rates cover  magazine-distribution 
costs? Are the present rates really 
too low? I would prefer higher sub- 
scription rates as opposed to higher 
taxes. 

JONATHAN TAYLOR, Dallas, Tex. 


Up 'n down, or round 'n round? 


This cynical reader marvels at the 
auto industry's vacillation between 
the rotary engine and its piston 
equivalent, indecisive as to which 


One of a continuing series. Remington. Kepor [s 


Most automatic rifles are as accurate 


as you are...for at least the first shot. 
But what about the second? 


And the third? 


Automatic rifle accuracy starts with your 
ability to recover from the first shot's re- 
coil. Here's how the Remington Model 742 


WOODSMASTER helps...straight 
from the men who designed it. 


The real key to hunting accuracy with an 
automatic is its speed of operation. If the rifle 
ejects and chambers cartridges too quickly 
(which is often the case), most hunters have a 
hard time recovering from recoil and barrel 
whip. If the rifle operates too slowly, a hunter 
may lose the extra-shot advantage he bought 
the rifle for in the first place. Somewhere be- 
tween “too fast” and "too slow” is an optimum. 
5o the Remington designers set out to build a 
truly automatic rifle with an optimum rate of 
operation...a rate that would let a hunter make 
the most of the accuracy built into the rifle. The 
result of their efforts is the Remington Model 
742. 

The 742's rate of operation is engineered to 
help a hunter fire several shots quickly and 
maintain his sight plane from shot to shot, 
without changing position or grip. This rate is 
fast enough to maintain the automatic advan- 
tage...yet slow enough to give the hunter a big 
edge in his recovery from recoil. Which leads 
up to the second big reason why a rifle's oper- 
ating speed is important: recoil reduction. 

If the rifle mechanism operates too fast, a 
recoil reduction system really doesn't have a 
chance to be effective. And if the rate is too 
slow, it isn't needed because the hunter has 
plenty of time to recover...at the expense, per- 
haps, of additional shots. Essentially, the sys- 
tem in the Model 742 operates like most other 
automatic rifles. But here's where Remington 
designers used some engineering imagination. 

The recoil force is more than required to op- 
erate the mechanism...and more than enough to 
give you a jolt. So by capturing the peak of the 
recoil force in what Remington designers call an 
“Inertia Sleeve", that peak recoil force is split. This 
means you receive a softened initial recoil push. 

Now the real advantage is obvious. You're set 
for your next shot quicker with the 742 than with 
other types of rifles. And the more experience you 
have with the 742, the steadier you should become. 
That means greater control. And greater control 
means you have a better chance of keeping your 
sight picture from shot to shot. 


. ы в a 4 i - 
Prices shown are suggested minimum prices, subject to chang? without notice. 


“Reg. U.S. Pat. Off. for Du Pont's non-stick finishes, "Remington", 


"Woodsmaster" and "Core-Lokt" are trademarks registered in the U.S, Pat, Off, 


Model742 


$179,95* 


Model 742 BDL Custom Deluxe 


Like e 


very Remington rifle and shotgun, the 742 has cer- 


tain features we think you'll want to know about. 
Like the "Teflon"-S** coating we've added to inte- 
rior moving parts. The result is longer wear, 
smoother operation and easier cleaning. And the 
artillery-type bolt locks up safe and strong. In fact, 
the action is so safe and strong that the 742 and 
its moving parts perform effortlessly despite bad 
weather. The artillery-type bolt locks up tight with 
multiple lugs. Three rings of solid steel completely 
enclose the cartridge head. 

A rich blueing, "vibra-honed" parts with a 
mirror-like finish, Du Pont RK-W wood finish 
(just about the most rugged finish available) 
make the 742 owner a proud one. 

The 742 comes in five great calibers: 6mm 
Rem., 280 Rem., 30-06, 308 Win., 243 Win. 
And you have your choice of an ADL or BDL 
"Custom Deluxe". The BDL, incidentally, is 
available in right- and left-hand cheekpiece 
models. There's an 18Y2" barrel carbine that's 
great for hunting in brush, too. All feature 
black fore-end caps, white line spacers, clip 
magazines and receivers that are drilled and 
tapped for scope mounts. Priced from $179.95*, 
the 742 offers a hunter tremendous dollar value. 
Finally, you ought to know that we test and 
prove the Model 742 with Remington ammu- 
nition. So, if you're after top performance, it 


M makes sense to use Remington ammunition. 


This report about the Model 742 WOODS- 
MASTER and all other "Remington Reports" 


the men who design and engineer every 
ı Remington product. For even more details, 
send a postcard to: Remington Arms Com- 


N are based on information straight from 


: 


=> pany, Inc, Dept. 199, Bridgeport, Conn. 


Great guns deserve great ammunition. 
We make both. 


This "Core-Lokt' bullet still had 
629b of its original weight when 
recovered from a Kodiak bear. 
Remington cartridges with "Core- 
Lokt" bullets 
have dropped 
more big game 
than any other 
cartridges. In 
апу of 26 big- 
game calibers. 


Remington. айр 


JUNE 1973.| 9 


ıt Whose first love ¥, 


is wilderness: Le 


ME 


toiletries for men in à 
rugged refreshing scent 


Product of MEM Company Inc., Northvale, N.J. 07647 


10 POPULAR SCIENCE 


| PS Readers Talk Back 


represents the low-emission engine 
of the future. The sky-rocketing 
package costs and the extraordinary 
penalties paid in performance and 
iuel consumption are very suspect, 
forcing me to believe that there 15 
indeed a better way. Maybe it's 
from a little company like "Honda's 
New CVCC Car Engine" [Apr.]. 
FRANCIS JACKSON, Chicago, Ill. 


Alaska pipeline uproar 


There are many Alaskans who 
were pleased with the decision made 
by the U.S. Court of Appeals in 
further delaying the construction of 
the pipeline. In “The Importance 
of the  'Trans-Alaska Pipeline” 
[Jan.] Sen. Mike Gravel stretches 
the truth when he states “. . . the 
court case will be valuable in the 
long run, for it will put to rest, once 
and for all, the argument that the 
line will harm the environment." 
This argument will never be put to 
rest because, if the line is built, 
there will be other damage; pipeline 
ruptures, faulty controls, and other 
human error that will cause acci- 
dents, ultimately hurting the en- 
vironment. 

ART Fox, Anchorage, Alaska 


Bad-news bumpers 


Thanks for Jim Dunne's report 
[The '73 Bumpers: First the Good 
News," PS, Apr.] on the new ener- 
gy-absorbing bumpers and their ap- 
parent lack of standardization in 
height. Back in the thirties when 
bumpers were of relatively flat de- 
sign in 0.60 to 0.80 spring steel they 
were all the same height. Sure there 
were less cars then. But the stylists 
took over with their lousy sculptured 
monstrosities and the standards went 
down the drain. А standard height 
is more than overdue and it's not 
a new idea. 

C. P. HABER, Hawthorne, Calif. 


Sump-pump diagram 


In "Everything You Need to Know 
About Sump Pumps" [Apr.] the dia- 
gram on page 128 1s incorrect. When 
compared to the excellent photo on 
page 126, the diagram shows the 
impeller curvature drawn reversed. 
| V. MACIEJEWSKI, Rochester, N.Y. 
| 
| 
| 


CORRECT IMPELLER ROTATION 


DISCHARGE 
PORT 


IMPELLER 


PUMP CASING 


| 
| 
| 
| You are correct. The fix is shown 
| above. 
| 
| 


Digi-Tach builders, note! 


| Id like to build the “Digi-Tach” 
| [Apr.] but the parts supply house I 


[Continued] 


went to told me there was no such 
thing as an LM 305 five-volt regu- 
lator. What's the story? 

STEVE DOMINICKI, So. River, N.J. 


Here's the story: The printer 
goofed and we didn't catch it until 
it was too late. The part you need 
is the LM 309. 


Backyard firehouse builder 


I recently completed a combina- 
tion tool shed and dollhouse, de- 


signed almost exclusively from the 
mansard version of your plans 
[The Little Firehouse for the 
Backyard," Apr. '71]. 

The original design called for 94- 
in. marine plywood for the stair 
treads. I used this initially, but 
after one winter, all treads were 
warped and sagging, and two were 
completely broken from body weight. 
I removed them and replaced them 
with 34-in. white pine, which is 
working very well 'The structure 
took approximately 214 months of 
spare-time work and the cost of ma- 
terials was $726.11. 

Hope you like it. 

G. J. BROKOB, Lackawanna, N.Y. 


He's for diesel power 


The remarks of the unknown 
Chevy engineer concerning the diesel 
being "too early" [Detroit Report, 
Apr.] prompt me to offer a rebuttal. 
I wonder if it's difficult for him to 
think objectively. His company has 
already made a massive commit- 
ment to the Wankel. Four years of 
research by various groups studying 
the problems of clean engines has 
disclosed that diesel exhaust con- 
tains two main odor components, 
known as oily kerosene and smoky 
burnt. Chemical analysis has shown 
that both are caused by unburned 
or completely burned chemicals, 
such as alkyl indans, tetralins, and 
indenes. In other words, refinements 
in the cracking process could well 
result in an even more efficient and 
odorless fuel. 

JACK BEUTTAS, Warren, Pa. 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017 


Imagine positive rack and pinion steering like our Jaguar's. 


Thereliable, race-toughened engine of our MGB. 


ERES 


£ M 


All in the Austin Marina. 


The tough economy car from British Leyland. $2675.* 


Because it is comprised of proven com- 
ponents like those in the best of British 
Leyland, the Marina is one of the most 
experienced new economy cars on the 
market today. 

The Marina has cat-like roadability, 
thanks to rack and pinion steering and 
torsion bar suspension, a sports car re- 
sponsiveness with four-speed gearbox 
and front disc brakes, and the reliability 
of the MGB engine, already proven in 
over 2 billion miles of driving. 

What's more, everything comes en- 


closed in Marina's strong steel body 
whose lean, clean lines reflect the English 
appearance of uncluttered good looks. 

Long-lasting good looks that are pro- 
tected by an extensive anti-corrosive 
electroplating process and 64 square feet 
of undersealant for added protection. 

Test drive the new Marina 2-door GT or 
4-door sedan at your Austin MG dealer. 
For his name and for information about 
overseas delivery, call (800) 447-4700. In 
Illinois, call (800) 322-4400. The calls are 
toll free, of course. 


Austin Marina 
The tough economy car 
from British Leyland 


British Leyland Motors Inc. 
Leonia, New Jersey 07605 


*Manufacturer’s suggested retail price 
P.O.E. Does not include inland transporta- 
tion, local taxes and preparation charges. 
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Science 
Newsfront 


Last-minute news and notes to keep 
you up to date 


By ARTHUR FISHER 


ОООО ООУ USE UDINE 


Learning to fly in formation—on the ground 


Formation flying is not just a daredevil way to titillate the crowds at air 
shows; it's an Air Force requirement. But training pilots to fly in formation 
is both risky and—because time-consuming—expensive. Now, however, there 
may be a way out. The world's first training device to teach wing-to-wing 
and other formation-flying techniques by simulation has been delivered to 
Williams Air Force Base, Ariz. Designed by Goodyear Aerospace Corporation, 
the trainer focuses a TV camera on a 13-inch model of a T-38 training plane 
and projects an image magnified 39 times onto a curved screen with a 200- 
degree field of view. A student in the trainer senses that he is flying “wing-to- 
wing" with the T-38, and learns to fly in formation with it. The Air Force's 
Human Resources Laboratory will evaluate the results. 


Space raft for Earthlings 


12 


A remarkable new life raft that 
NASA originally developed for as- 
tronauts' splashdowns is now avail- 
able to Earthbound travelers. The 
craft is lightweight, inflatable, and 
untippable. When fully inflated, it 
is covered by a canopy made of a 
special bright orange, metallized, 
and radar-reflective fabric that has 
proved much easier to spot from 
rescue ships and planes than con- 
ventional materials. It also provides 
great protection from cold and heat. 
The canopy encloses half of the 
raft’s circular perimeter. The other 
half can be left open for ventilation 
or closed by a zippered curtain of 
the reflective fabric. The Coast 
Guard has bought a number of the 
rafts for use aboard its icebreakers, 
and the Federal Aviation Adminis- 
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tration is testing the design for po- 
tential use aboard passenger liners. 

The smallest model of the raft, 
with capacity for four, weighs 60 
pounds, occupies a case 20-by-14- 
by-30 inches when deflated, and 
costs $600 fully equipped. The larg- 
est versions weigh 150 pounds, hold 


up to 12 passengers, and cost $1200. 

Information on the fabric, which 
could be used for other rescue and 
sports gear, is available from King- 
Seeley Thermos Co., Winchester, 
Mass: on the raft itself, from Wins- 
low Co., P.O. Box 578, Osprey, Fla. 


Orbiting balloon 


NASA has announced a new 
space first: A balloon carrying sci- 
entific instruments has orbited the 
Earth . . . twice. The 64-foot bal- 
loon, with two instrument packages 
designed to monitor cosmic radia- 
tion and its effect on vegetation, and 
to collect micrometeorite particles, 
ascended from Australia and land- 
ed close to the launch site. It was 
called Project Boomerang. What 
else? 


Light my fire 


The science of fire prevention de- 
pends in part on reliable tests of 
the “flammability” of materials. 
The conventional technique for test- 
ing liquids until now was the flash- 
point method, which simply deter- 
mines the temperature at which a 
liquid will vaporize enough to ig- 
nite, but reveals little about the way 
the liquid will burn once it has 
ignited. Now there is a test, which 
measures the least concentration of 
oxygen that will support combus- 
tion of the liquid. Developed at the 


General Electric Research and De- 
velopment Center by Dr. Gordon L. 
Nelson and Dr. Jimmy L. Webb— 
shown with their test apparatus in 
the photo here. The new technique 
should make the use of flammable 
liquids safer—whether rocket fuel 
or cooking oil. 


Carbon dioxide and the oceans 


For years, scientists have debated 
whether man's production of carbon 
dioxide might alter global weather. 
Some meteorologists feared that so 
much of the gas was created via 
fuel combustion in industrial na- 
tions that the excess could not be 
absorbed by the oceans, but would 
increase in atmospheric concentra- 

Continued 
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Put it all together. Enjoy your @ 
hobby more with this 18-pc. E= 
Fleet All-Purpose Tool Kit: = 
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ГИТТИ. 


Make your own auto gaskets. 
Quickly. Easily. Professionally. 
And with just this tube of new 
GE Silicone Instant Gasket. 
Developed for the auto in- 
dustry itself, it replaces cork, 
felt and other old-fashioned 
gasket materials. Seals more 
surfaces than the others too. 
Withstands temperatures as 
high as 600°F. And fights oil, 
transmission fluid, water and 
antifreeze. It’s amazing, 
really. And you'll find it at 
auto counters now. 


GENERAL CD) ELECTRIC 
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On a clear spray... 


Science Newsfront 
[Continued] 


tion causing a dangerous rise in 
world temperature. (Carbon dioxide 
passes the heating rays of the sun 
but traps Earth-radiated heat.) 
Now, however, there is some 
cause for optimism. As a result of 
a nine-month trip by the oceano- 
graphic research vessel Knorr, op- 
erated by the Woods Hole Oceano- 
graphic Institution, scientists have 
learned that CO, belched by the in- 
dustries of the Northern Hemi- 
sphere is absorbed by the cold wa- 
ters of the North Atlantic, then 
transported to the South Atlantic, 
where it is released. This has the 
effect of redistributing the world 
supply of the gas so as to ease the 
danger in the most pollution-prone 
areas. Not a final resolution of the 
original problem, but a help. 


The smiling scientist is spraying 
that glass bowl with water to demon- 
strate the properties of his newly 
patented water repellent. The girl 
can see through the left side, which 
was treated with Otto Maltenieks’ 
compound, because the water 
streaks quickly off the glass; but 
water clings to the untreated side 
of the bowl, blurring the view. A 
product of Lockheed-Georgia Re- 
search Laboratory, it is already 
clearing things up aboard Air Force 
planes and Navy subs, and has been 
tested by DoT for air-traffic-control 
radomes. Future possibilities for the 
silicone-polymer substance: office- 
building windows, ship hulls, car 
windshields, surgeons’ instruments. 


My favorite Martians 


I recently went to a meeting of 
the American Astronautical Society 
in Washington, D.C. There I heard, 
among others, two of my favorite 
Martians—both familiar to readers 
of PS—sum up various aspects of 
research on Mars. Gerald Soffen, 
Viking Project Scientist ["How 
We'll Search for Life on Mars,” PS 
Feb '71] reports that the biology 
and other experiments to be soft- 
landed on Mars on or around Inde- 
pendence Day, 1976 are well in 


hand. One of these is designed to 
unleash what he described as a 
“chicken soup" on the Martian soil 
and then detect any gases generated 
if that nutrient broth should be gob- 
bled up by microorganisms. 

Carl Sagan [“ Closeup Photos Re- 
veal a Turbulent Mars," PS Sept 
"2] expounded a new theory of 
Martian evolution, developed at 
Cornell University, where he is Pro- 
fessor of Astronomy. The idea is 
that Mars has been oscillating be- 
tween two extreme temperature con- 
ditions, and that we are seeing one 
extreme now—a Martian ice age, in 
which all the planet’s water, essen- 
tially, is trapped in polar ice caps. 
At the other extreme, water runs 
freely on the planet, especially 
around the equator, and life could 
be abundant. According to the Cor- 
nell model, the swing back and forth 
from ice age to “summer” might de- 
pend on three complexly interrelat- 
ed periodic phenomena: nodding of 
the planet’s axis, change in bright- 
ness of the poles, and change in the 
sun’s brightness. As far as our 
knowledge of Mars from Mariner 
9 photography goes, Professor Sa- 
gan says: “I would not be startled 
if the biggest surprises were yet to 
come." 


Computerized drafting 


Ever dreamed of converting your 
rough sketches into fully propor- 
tioned finished drawings at the 
stroke of a pen? Well, someone did. 
IBM now has an experimental sys- 
tem that does just that—courtesy of 
a computer. Simply place your 
sketch and a paper “keyboard” any- 
where on a special electronic tablet, 


as shown in the photo. Then you 
touch the sketch and the keyboard 
with an electronic pen to enter 
graphic and alphanumeric data and 
to activate commands to the compu- 
ter—‘‘make a circle," for example. 
A finished drawing will be produced 
with correct dimensions corespond- 
ing to those fed to the device. 'The 
drawing also appears on a screen. 


The Lazy Man'sWay to Riches 


'Most People Are Too Busy Earning a Living to Make Any Money' 


I used to work hard. The 18- 
hour days. The 7-day weeks. 

But I didn't start making big 
money until I did less—a lot less. 

For example, this ad took about 
2 hours to write. With a little luck, 
it should earn me 50, maybe a hun- 
dred thousand dollars. 

What's more, I'm going to ask 
you to send me 10 dollars for some- 
thing that'll cost me no more than 
50 cents. And ГЇЇ try to make it so 
irresistible that you'd be a darned 
fool not to do it. 

After all, why should you care if 
I make $9.50 profit if I can show 
you how to make a lot more? 

What if I’m so sure that you will 
make money my Lazy Man's Way 
that I'll make you the world's most 
unusual guarantee? 

And here it is: I won't even cash 
your check or money order for 31 
days after I’ve sent you my mate- 
rial. 

That'l give you plenty of time 
to get it, look it over, try it out. 

If you don't agree that it's worth 
at least a hundred times what 
you invested, send it back. Your 
uncashed check or money order 
will be put in the return mail. 

The only reason I won't send it 
to you and bill you or send it 
C.O.D. is because both these meth- 
ods involve more time and money. 

And I'm already going to give 
you the biggest bargain of your 
life. 

Because I’m going to tell you 
what it took me 11 years to per- 
fect: How to make money the Lazy 
Man's Way. 

O.K.— now I have to brag a lit- 
tle. I don’t mind it. And it’s neces- 
sary —to prove that sending me 10 
dollars...which I'll keep “in es- 
crow" until you're satisfied . . . is 
the smartest thing you ever did. 

I live in a home that's worth 
$100,000. I know it is, because I 
turned down an offer for that 
much. My mortgage is less than 
half that, and the only reason I 
haven't paid it off is because my 
Tax Accountant says I'd be an 
idiot. 

My “office,” about a mile and a 
half from my home, is right on the 
beach. My view is so breathtaking 
that most people comment that 
they don't see how I get any work 
done. But I do enough. About 6 
hours a day, 8 or 9 months a year. 

The rest of the time we spend at 


our mountain “cabin.” I paid 
$30,000 for it— cash. 

I have 2 boats and a Cadillac. 
АП paid for. 

We have stocks, bonds, invest- 
ments, cash in the bank. But the 
most important thing I have is 
priceless: time with my family. 

And I'll show you just how I did 
it—the Lazy Man's Way—a secret 
I've shared with just a few friends 
til now. 

It doesn't require “education.” 
I'm a high school graduate. 

It doesn't require “capital.” 
When I started out, I was so deep 
in debt that a lawyer friend ad- 
vised bankruptcy as the only way 
out. He was wrong. We paid off our 
debts and, outside of the mortgage, 
don't owe a cent to any man. 

It doesn't require "luck." I've 
had more than my share, but I'm 
not promising you that you'll make 
as much money as I have. Апа you 
may do better; I personally know 
one man who used these principles, 
worked hard, and made 11 million 
dollars in 8 years. But money isn't 
everything. 

It doesn't require “talent.” Just 
enough brains to know what to 
look for. And ГЇ tell you that. 


Sworn Statement: 

"I have examined this advertisement. On the basis of personal acquaint- 
ance with Mr. Joe Karbo for 18 years and my professional relationship as 
his accountant, I certify that every statement is true." 


Bank Reference: 


It doesn’t require “youth.” One 
woman I worked with is over 70. 
She’s travelled the world over, 
making all the money she needs, 
doing only what I taught her. 

It doesn’t require “experience.” 
A widow in Chicago has been aver- 
aging $25,000 a year for the past 
5 years, using my methods. 

What does it require? Belief. 
Enough to take a chance. Enough 
to absorb what I’ll send you. 
Enough to put the principles into 
action. If you do just that — noth- 
ing more, nothing less—the results 
will be hard to believe. Remember 
—I guarantee it. 

You don’t have to give up your 
job. But you may soon be making 
so much money that you'll be able 
to. Once again — I guarantee it. 

The wisest man I ever knew told 
me something I never forgot: 
“Most people are too busy earning 
a living to make any money." 

` Don't take as long as I did to 
find out he was right. 

I'll prove it to you, if you'll send 
in the coupon now. I'm not asking 
you to “believe” me. Just try it. If 
I'm wrong, all you've lost is a cou- 
ple of minutes and an 8-cent stamp. 
But what if I'm right? 


[Accountant's name available upon request. ] 


Southern California First National Bank 
17122 Beach Blvd., Huntington Beach, California 92647 


Joe Karbo 


Sunset Beach, California 90742 


ten dollars. 


Name 


B 7 ems 


17105 South Pacific, Dept. 428-A 


Joe, you may be full of beans, but what have I got to lose? Send 
me the Lazy Man's Way to Riches. But don't deposit my check or 
money order for 31 days after it's in the mail. 

If I return your material—for any reason—within that time, return 
my uncashed check or money order to me. On that basis, here's my 
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... news and comments on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 
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Earnest new plea for antilocking brakes 


I am traveling over a winding, hilly country road that I know well. It has 
stopped raining, but the roadway is still wet. I am well within the speed 
limit. As I brake on a short downhill leading to a sharp right-hand curve, 
the rear wheels begin to lock up. I pump the brakes. I maintain control, but 
I can't slow down as much as I want to. And here's the turn. As I crank the 
wheel, the tail end swings out, and I go through the turn sideways, taking 
up all of my own lane and part of the other lane. 

This incident happened recently. Fortunately, there was no oncoming 
traffic. Antilock brakes would have saved me from these scary moments—and 
eliminated the potential risk to other road users. 


The ESV program—all wrong? 


You've seen most of the ESVs 
[PS, June "72]. They are designed 
to demonstrate the feasibility and 
performance of new safety measures 
as forerunners to future standards; 
develop techniques for designing 
safety into a car instead of improv- 
ing safety by piecemeal add-ons; 
stimulate the development of new 
technology in vehicle safety. You 
can't argue with these goals. Or can 
you? Prof. John Tien of Colum- 
bia University's School of Engineer- 
ing and Applied Science does argue. 
He thinks the heavy, reinforced ESV 
may result in more highway deaths, 
not less. Professor Tien has also 
found evidence that the ESV would 
damage the environment, deplete 
valuable natural resources, harm the 
nation's economy, and adversely af- 
fect international trade and politics. 


New auto safety proposals 


The Columbia team Tien heads 
has proposed some of its own solu- 
tions to the highway death toll 
(56,000 in 1972). They propose to 
cut down both size and horsepower 
drastically to make the car lighter 
and less aggressive in a crash. They 
also want a speed governor to keep 
the car from exceeding 50 mph 
(which I must protest against) and 
call for a fail-safe guidance system 
to prevent collisions (which I think 
is unnecessary). 

Look up the "safety car" report 
(this issue) and you'll find further 
contrast. The Mercedes-Benz 450 
SE differs from the ESV specifica- 
tions in a number of areas. But it 
also has a top speed almost three 
times higher than the maximum 
recommended by Professor Tien. It 
has exceptional evasive ability, but 
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its not an automatic (passive) 
guidance system—it’s  driver-con- 
trolled (active). 

Where I agree with Professor Tien 
is about size and weight. An ESV 
built like a tank would consume more 
raw materials at a time when our re- 
sources are dwindling. It would burn 
more fuel, aggravating the energy 
crisis, and pollute our environment 
more—not less. 


Conflict between DoT and EPA 


The ESV specifications set by the 
National Highway ‘Traffic Safety 
Administration (part of the Depart- 
ment of Transportation) were set 
without regard for 
the Clean Air Act 
of 1970 and its en- 
forcement by the 
EnvironmentalPro- 
tection Agency. I 
would suggest that 
some of the best 
compromise  solu- 
tions, paying due 
heed to both DoT 
and EPA, were 
seen in the Urban 
Vehicle Design 
Competition last 
fall [PS, Nov. "72]. 

The urban cars 
were designed to 
avoid pollution, use 
low quantities of 
fuel, and provide 
the best possible 
crash protection 
consistent with the 
basic concept. Eu- 
ropean апа Jap- 
anese car compan- 
les participating in 
the international 
ESV program lean 
heavily in the same 


direction: Some impact absorption 
capability must be sacrificed to re- 
tain light weight and practical size, 
reasonable cost and tolerable fuel 
mileage. 


In the recent ESV conference in 
Kyoto, Japan, Fiat showed its new- 
est ESV prototypes. Top to bot- 
tom in the photo below: the 1500 
(first shown at Transpo '72), the 
2000 (based on the front-wheel-drive 
Fiat 128 chassis), and the 2500 
(based on Fiat 124 chassis). The 
designation numbers for the Fiat 
ESVs reflect curb weight. The GM 
and Ford, AMF and Fairchild ESVs 
approach 5800 pounds. The Ameri- 
can ESV builders were ready to 
compromise everything except crash 
protection. Fiat takes the approach 
that all requirements can be com- 
promised to some extent, but is un- 
willing to sacrifice road behavior 
(collision avoidance) and fuel econ- 
omy for dubious gains in terms of 
crash protection. 


The cost of more safety 


Fiat’s ESV 2000 weighs 45 per- 
cent more than the current 128 se- 
dan it’s based on, and Fiat calculates 
it would cost 40 percent more to 
produce. The Fiat ESV 2500 weighs 
43 percent more than the current 
124 sedan, which means a cost in- 
crease of about 37 percent. They do 
not fully meet the ESV crashworthi- 
ness specifications, but they go a 
long way toward that goal, along a 
path of common sense. Tests will 
tell exactly how far they go. From 
there, Fiat will make the decision on 
just how much more crash safety 
they can afford to build into their 
production cars. [15] 


"73 Chevrolet wagons. 
You stay hitched up while your 
tailgate disappears or flips up. 


You don’t have to unhitch big Chevrolet 
wagons to unload. The window glides up 
into the roof, the gate disappears be- 


neath the floor. 350 or 400 V8, variable 
ratio power steering, power front disc 


A 454 V8, special trailering axle, wiring 
brakes and Turbo Hydra-matic standard. 


harness and a load distributing hitch 
platform are available. 


On Chevelle-sized Chevrolet wagons a thetrailer hitched on. A307 or 350V8 and 
new counterbalanced tailgate swings up 


an Turbo Hydra-matic, variable ratio power 
power front disc brakes are standard 


| d. steering, а trailering axle, wiring harness 
You may order a 3-seat model, a 454 V8, and load distributing hitch platform. 


and out of the way conveniently. Even with 


ТУ Building a better way to see the U.S.A. 


Now one Continental Insurance plan 


mal Ж TM | 
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„ап cover you, your home, and your auto. 


Not available in all states. Terms and conditions vary in certain states. 


You Get More Insurance Coverage for Your Insurance Dollar. 


Now all the things covered in your homeowners policy 
and all the things covered in your automobile policy can 
be covered in one policy. 

Continental's new Personal Comprehensive Protection 
plan: PCP. 

It's so comprehensive, you can even include hospital, 
disability income, and mortgage life insurance. 

By combining several policies, it actually gives you 
more insurance coverage for your insurance dollar. 


Combined Liability Coverage. 


With separate homeowners and automobile policies, 
you have separate limits of liability coverage. 

(For example, let's say your homeowners coverage has 
a limit of $50,000 and your automobile coverage has a 
limit of $100,000.) 

With PCP, you have a single limit for both your home- 
owners coverage and your automobile coverage. 

(You choose whatever amount you feel you need: 
$50,000. $100,000. $200,000. Or more.) 

Now if you're sued—whether because of an auto acci- 
dent or a home accident—you're protected by the new 
single limit. 

Combined Home and Personal Property Coverage. 


With a homeowners policy, you have separate limits of 
coverage for your home and your personal property. 

If a loss occurs, and it's more than one of these limits, 
you can't use the other limit. Even if it isn't used up. 

With PCP, you don't have to worry about separate 
limits on your home and personal property. 

You have one overall amount of insurance. 

And it's your limit, whether you have a loss on your 
home, personal property, or other covered items. 


Inflation Protection. 


Each year, inflation increases the value of your home. 
So we automatically increase the amount of your insur- 
ance coverage based on one of the most accurate meas- 
ures available: the U.S. Commerce Department's Con- 
struction Cost Index. 

In addition, your home is covered on a replacement 
cost basis. We don't deduct depreciation if your home is 
damaged, or if you have a loss on your household furnish- 
ings that exceeds $2,000. 


Easy to Convertto PCP 


You don't have to cancel your present policies. 

Simply join Continental's PCP plan and let your old 
policies expire. 

We'll credit your PCP premium accordingly. 


Guaranteed Renewal. 


After 60 days, we guarantee annual renewal of your 
property and liability coverages at then existing rates for 
9 years—unless any one of the following occurs: you don't 
pay the premium; you sell your home; a member of your 
household has his driver's license revoked. 


One Plan, One Man. 


To cover everything you see here in one plan, call your 
Continental Insurance Agent. 

(He's in the Yellow Pages.) 

Tell him that starting today you 
don't want to carry a lot of different 
policies with a lot of different companies 
with a lot of different premiums and a 
lot of different expiration dates. 

Now one is enough. 


©сс 


The Continental Insurance Compares 


Home Office: 80 Maiden Lane, New York, New York 10038 


PS ratings—test report 
in a nutshell 


The PS rating system enables you to И 
make valid comparisons faster, pinpoint- E 
ing strong points and weaknesses. Rat- 
ings are based on fact, not opinion. 
Points are allocated in a direct numerical 
relationship to performance test results 
or actual measurements. Subjective judg- 
ment plays no part in scoring points. Five 
points is excellent; 4, very good; 3, good; 
2, fair; 1, poor; O, very poor. 
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Acceleration 5 4 5H 4 Ponnan онн &w ИИИ 
Brakes d S3 S3 3 
Handling 2 2 3 2 
Maneuverability 4 3 5 4 
Fuel mileage 1 O 1 1 uc а LS | 

à | | Lined up for testing at Bridgehampton race circuit, the compact sedans are, front 

Quietness 1 2 3 1 to rear: AMC Hornet, Plymouth Valiant, Ford Maverick, Chevrolet Nova. 
Ride comfort (2) (3) (3) (2) 
Roominess 4 4 4 4 
Visibility 2 46 1 These compacts offer so much space 
Entry/exit ease 5 4 5 5 and perform so well, we think they ought to 


be the industry's new “standard” cars 


NEW V8 COMPACT SEDANS: 
America's Most Sensible 
Everyday Passenger Cars 


By JAN P. NORBYE/PS Automotive Editor 
and JIM DUNNE/PS Detroit Editor PHOTOS BY ORLANDO GUERRA 


О ne car buyer in every 10 chooses 
a compact. If you're interested in a 
roomy, practical, medium-size car 
with a low price tag, good perform- 
ance, respectable fuel economy, fair- 
ly low noise levels, good ride com- 


one that's easy to drive, park, steer, 
and stop—you, too, should think of 
a compact sedan. 

Sedans have cornered almost half 
of the compact market. Two-doors 
are the most popular, as they cost 
about $150 less and offer more nov- 


elties in styling and options [see our 
test of deluxe compacts, PS Feb.]. 
But the sedans are the most utili- 

tarian and space-efficient. 
Chevrolet’s Nova is the best-sell- 
ing compact (26,500 cars a month). 
Continued 


fort, and first-class reliability—and 


How PS tests brakes— 
and what we learn from it 


We test a car's ability to stop within a 12-foot-wide lane 
from 60 mph without front wheel-locking. The first stop is 
made with cool brakes to show brake capacity and balance. 
Next we make 10 warmup stops from 60 mph at one-minute 
EST i 2% intervals with 0.5-9 deceleration. Pedal pressure is recorded 
mE m ' : for each stop. Finally, the test stop is repeated with hot brakes 
/ л. to show fade resistance. The final stop is used as a basis for 
the ratings. At left, Maverick makes final stop in a creditable 
med ue e ut um с. ie 155.2 feet, with minimal rear wheel-locking and slight nose 
ске "e : r dive. The drum brakes showed exceptional fade resistance; 
dep E ТШ мс s A i pedal pressure went up only five pounds from first to final stop. 
Disk brakes and power brakes are not available for Maverick, 
i н perhaps not really needed. Why won't Ford make them option- 
ке ze al? Pinto disks are too small; Mustang disks too big; Maverick 
Ne disks too expensive. As for power assist, there's no room un- 

der the hood for a booster. 
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PS handling test simulates high-speed emergency swerve 


“РЬ, 


Two lane changes in quick succession 
show evasive ability at high speed. Lanes 
are blocked 120 feet apart: lane-change 
gaps are 60 feet long. Speed is increased 
for each run through the grid until the car 


can't go faster without hitting cones. 
Runs are timed by stopwatch, and con- 
verted to an mph average. Driving skill 
has been found to play no part in the 
test results, as a car's top speed is lim- 
ited by some characteristic in its engi- 
neering [excessive understeer, oversteer, 
drifting, slow response, or slow-geared 
steering). Above, Chevy Nova is seen in 


a two-photo (shot a second apart) mon- 
tage on its best run. The car's attitude 
shows restrained body roll (tilt) through- 
out. As the car lines up for the exit gate, 
the steering angle on the front wheels 
(pointing left in a right-hand turn) betray 
the car's tendency to rear-end oversteer 
under extreme side force. Initially, it has 
mild understeer—a typical Chevy. 


Chrysler-Plymouth's Valiant is а 
close runner-up (25,000 cars). In 
third place is Ford's Maverick (20,- 
000), followed by American Motors' 
Hornet (9,000 a month). 

Three out of four buyers choose 
V8 engines and automatic transmis- 
sions, so we ordered our test cars so 
equipped. You can get better gas 
mileage with a six, and you won't 
suffer from a lack of power if you 
usually drive alone with a light load. 
But if you usually carry passengers 
and load the trunk, we recommend 
a V8. 

These cars have evolved over the 
years into a simple, sensible, and 
straightforward transportation pack- 


aum 


age. All have enjoyed long produc- 
tion runs with minimum changes. 

The genealogy. Mechanically, 
the AMC Hornet took over from the 
Rambler American, but its unit-con- 
struction body was all new for the 
"I0 model. The Nova replaced the 
Chevy II and is essentially a '68 
model. Its Fisher X-body shares part 
of its inner structure with the F- 
body (Camaro/Firebird). The Mav- 
erick was a new creation in 1970, but 
made use of well-tried Falcon engines 
and running gear. The Valiant got its 
present body shell in 1966, but has 
been facelifted a couple of times. 
Mechanically, it’s a well-developed 
1960 model. 


PS maneuverability test tells all about steering 


Six rubber cones are spaced 48 feet 
apart in a straight line and the car fol- 
lows a snake course through them. This 
is a severe test of the entire steering 
system. If the car has a deficiency in 
steering ratio, turning circle, steering 
linkage, front wheel alignment, weight bal- 
ance, tires, or a combination of all, it will 
show up as reduced speed in this test. 


Defects in power-steering assist (such as 
pump catch) will also become apparent. 

In the photo below, Valiant is suc- 
cessfully negotiating the middle part of 
the course, with minimal body roll, slight 
rear-end steer effect, and modest steering 
angle on the front wheels. Interesting is 
that the four-door Valiant proved 1.4 
mph faster than the two-door Duster we 
tested in February (25.3 mph vs. 23.9). 
We think the explanation lies mainly in 
the Valiant's more favorable weight dis- 
tribution and superior rear-end traction. 


E 


The compacts stand alone as cars 
on which styling changes for the sake 
of change only are eschewed. Me- 
chanically, they started from a sound 
basis of well-proven components, 
which have been developed and im- 
proved in careful, planned fashion. 
The result is that a new compact, 
no matter which you choose, is one 
of the best-built cars made in the 
U.S. 

If they are so strong on quality, 
how come two have been involved 
in call-back campaigns? Let's see. 

The V8 Nova was one of the cars 
in which the motor mounts had to 
be reinforced to avoid interference 
with throttle control and power- 
brake vacuum lines in case of motor- 
mount failure. This was in 1971/72, 
and the ’73s are okay. 

The Hornet was part of a massive 
call-back affecting all AMC models 
produced from November 1971 to De- 
cember 1972. The problem was a 
faulty locknut on the brake pedal, 
where failure could result in total 
loss of connection between the pedal 
and the linkage to the master cyl- 
inder. It was not a design fault, but 
an assembly error. Control has been 
tightened, and all Hornets that came 
off the production line after Novem- 
ber 1972 are okay. 

The Maverick and Valiant have 
“clean” call-back records. 

Safety? All the compacts meet cur- 
rent standards for passive safety. 
There are no standards for active 
safety (accident avoidance) yet, but 
the performance of each of the cars 
in our braking, handling, and maneu- 
verability tests indicates a superior 

Continued 


* Maremont guarantees Gabriel 
Striders against defects and wearout 
for as long as you own your car. 
Present proof of purchase to dealer 
for replacement. Cost of removal 
and installation not included. 


atwist to it 
It makes good reading. From left to right...you 
can adjust Striders™ Shock Absorbers for a 
(1) Regular ride, (2) Firm ride, or (3) Extra Firm ride. 
All the way from solid comfort to high-performance 
stability and control. That means when you replace your 
shocks with heavy-duty Striders, you buy the kind 
of ride you want. Not the ride somebody else thinks yon want. 
Incidentally, Striders is the only Americar 
shock that gives you triple ride control.. nd еї itup 


with a guarantee that’s good for asiong.. 
as you own your car. * T 9 


Gabriel — 


The shocking 


get away. 


1931: Join the Navy 


| | In 1931, Navy flying. 
offered an exciting new 
way to get away and 
see the world. 
Today, young men 

and women still join 
the Navy to seek 
adventure in distant 
lands. But whether it's 
in Naval Aviation or 
any other branch of the 
Navy, when you join 
m. today, you get 

E. your chance to 
Б. succeed. 


The Navy goes everywhere. 


For Broad Experience 
JOIN THE U.S. NAVY 


This Navy poster originally appeared in 1931. For a free full-color 
reproduction, stop by your local Navy recruiter's office. 
No obligation, of course. 


а á 
1973: Join the Navy to get ahead. 
And you become part of a top-notch team of Navy pros. 

If you quality, the new Navy has over 300 jobs that 
can help you get ahead. Three hundred active, 
interesting jobs made to order for people who want to 
succeed, who want to work, and want to go places 
fast. They're the kind of jobs that keep your head busy, 
Ў that keep your muscles in shape, that you can really get 
| involved in. Like aviation mechanics, weather predicting, 
` 3® even plumbing and sheet-metal work. You get 
| = > z سے‎ = training for the kind of job that | 
=. gives you somewhere to ġġ 
SSS —** go while you're in the 
Novy; and later, if you decide to leave. 

But there are other reasons for joining „аай “Von оаа 
thenew Navy. Like travel. Join the Navy ЖС УГ T 
| and see the world is truer today than ever. SEN P 
| And you'll be traveling in style. Our ae 
Е famous bell bottoms аге now being 


updated by the handsome new uniform 
on the two men at the far right. Like 
money. More than $340 a month after 
just four months makes you the best-paid 
sailor in history... plus one of the best 
retirement plans in the world and other 
fringe benefits. Like people. Making , 
life-long friendships is one Navy tradition that will never change. 

If you think you've got what it takes to make it in the new Navy, send 

іп the attached coupon or call toll-free 800-841-8000, 24 hours a day, seven 


d k. 
=т= Be a success in the New Navy 


LEG ROOM 
(+10 IN.) COUPLE 


DISTANCE 


ROOMINESS 


Rating for roominess is based 
on SAE standards for head-, leg-, 
and hip-room dimensions, plus H- 
point couple distance. All four 
compacts rate 4 points, or the 
same as most ‘73 intermediates, 
though they're a bit short on min- 
imum rear knee room: Hornet, 4.02 
inches; Nova, 2.4; Maverick, 2.7; 
Valiant, 2.8. The makers rate Hor- 
net and Maverick four-seaters; a 
three-passenger seat in the rear is 
claimed for Valiant and Nova. 
For hip room, see chart (last page). 


level of active safety for this group: 
Acceleration, fuel economy. We 
make three acceleration tests: 
1) The 0-60 mph run shows the 
time needed to reach highway speed 
from standstill. 


; Es i 


Nova has typical Chevy instrument 
panel—very simple: only a speedometer, 
fuel gauge, clock. There is no inside hood 
release. Foot-operated parking brake is 
standard. Antenna is in the windshield. 


Maverick has three big pods, with 
circular speedometer. Gauge and warn- 
ing lights cover all other functions. There 
is no glove box, only a narrow dashboard 
shelf below the instrument panel. 
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NOISE-LEVEL TESTS 


Interior noise is measured in decibels 
on the A scale on our standard General 
Radio sound-level meter applied under 
three sets of conditions. A reading of 
50 dbA is like an average residence. 
A 60-dbA reading is like a large store; 
70-dbA, like a freight train going by 
100 feet away; 80-dbA, like a pneu- 
matic drill at 50 feet. 
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Л VES E VS 
Hornet Nova Maverick Valiant 


60 mph pya 30 mph 
| | smooth rough 
road “4 road 


2) The 0-80 mph run shows the 
high-speed power reserve. 

3) The 25-70 mph run chows 
medium-speed power reserve for 
highway merging ability. 

We make two runs in opposite di- 


ie 
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Valiant has gauges for temperature, 
battery charging, fuel. Squared-off speed- 
ometer is not easy to read accurately. 
Three-spoke steering wheel looks like 
soft vinyl, actually is hard material. 


Hornet instrument panel has gauges 
for temperature and fuel tank, plus a 
clock. Optional hood lock has release 
knob on driver's right. Dashboard shelf 
is full width. Front doors have pockets. 


rections to cancel out the effects of 
wind and gradient, and calculate the 
average. These compacts rate very 
high in acceleration, and consequent- 
ly quite low in fuel economy. Still, 
you will probably agree that 14-15 
mpg is creditable in cars with their 
performance potential. In sheer ac- 
celeration, these V8 compacts can 
hold their own with higher-powered 
cars costing three times more! 

We test gas mileage by fitting a 
one-gallon tank outside the car feed- 
ing directly into the fuel pump. The 
rest of the fuel system, including the 
evaporative controls, is disconnected. 
The car is driven at a constant 45 
mph until the gallon is used up. Our 
fifth-wheel odometer records the dis- 
tance. 

The track has hills and curves, 
and a hard, abrasive surface. Our 
mpg results will be difficult to im- 
prove upon under actual traffic con- 
ditions. You can regard our fuel- 
consumption figures as an indication 
of the best the cars are capable of. 

Ride comfort, noise levels. We 
test noise levels in the front seat un- 
der three sets of conditions (see box) 
and rate quietness according to a 
formula that gives 50-percent impor- 
tance to noise at 60 mph on a smooth 
road. All readings are decibels on the 
А scale of our General Radio stan- 
dard sound meter. 

Our ride-comfort ratings remain 
tentative, but experience indicates 
that our test criteria are valid. We 
drive the cars over a standard test 
bump at 60 mph. Vertical accelera- 
tions acting on the front-seat pas- 
senger are picked up by a sensor 
and recorded on tape. The tape is 
played back through an oscilloscope 
and photographed. From the picture 
we can establish the full duration of 
spring deflections, amplitude, and 
frequency. No final formula has been 
decided on, so ratings are given in 
parentheses. 

AMC Hornet. It is becoming in- 
creasingly clear that American Mo- 
tors' engineers know something about 
engines that the rest of the industry 
hasn't discovered yet. The two-barrel 
304 V8 beat all the competition for 
best acceleration, and then beat them 
again in fuel economy. 

The engine is easy to work on, too. 
It's set low down and far back in 
the chassis, with the distributor up 
front. The spring towers do not 
crowd the engine, and the right-side 
plugs are easily reached. Access to 
left-side plugs is hampered by the 
brake booster and the exhaust-gas re- 
circulation plumbing. 

The Hornet interior is filled with 
features to make riding and driving 
more enjoyable. Seat backs are ad- 

Continued 


Jeep Introduces 
Automatic 
4-Wheel Drive. 


QUADRA-TRAC —Somedàay all 4-wheel drive vehicles may have 
a system like it... Jeep Wagoneer has it now. 


y^ "Quadra-Trac eliminates shift lever and front locking hubs. 
Quadra-Irac is full-time automatic 4-wheel drive. Theres 
no need to get out and lock in the front wheel hubs or 


even shift a lever... Quadra-Trac eliminates both. 4-wheel iwi Tio 

drive is automatically there when you need it —on or off BAG iin 

the highway. Silii EE OE 
Quadra-Trac offers superior traction. 213 db 


Under test conditions, two Jeep Wagoneers, one Quadra- # 
Trac, one without, were asked to make an accelerating X 
turn on a water-soaked road. The Wagoneer with Ж 
Quadra-Trac remained in control, while the other vehicle 2; 2 
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had a tendency to fishtail. EP | d 


3 Quadra-Trac works in a new way. 
"ЫЕ A third differential allows torque to be directed auto- 

ip matically to the wheels that have the best traction. If the 
wheels on one axle start to slip, as on ice or rough terrain, 
the wheels on the other axle automatically take over. 


Quadra-Irac is one of the most advanced 4-wheel drive 
systems ever developed and its available now on Jeep 


Wagoneer and Jeep Truck. If you want VE Jeep 


to know more about it, see your Jeep | 
dealer. Hes the 4-wheel drive expert. Toughest 4-letter word on wheels. 


JUNE 1973, 1.29 
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Maverick LDO (Luxury Decor Option) 
has interior with form-fitting contoured 
seats. Front bucket seats recline. LDO 
also includes a special suspension—for 
a soft ride but firmer shock damping. 


notches and are more valuable for the 
passenger than for the driver. Seat backs 
must be raised manually, as there is no 
spring-loaded retraction system. 


justable, and a good heater system 
is supplemented with two remote- 
controlled vents. The parking brake 
is foot-operated, and the release 
within reach. The optional hood re- 
lease is operated by the right hand, 
so there's no confusion. The uphol- 
stery 15 a vinyl-and-fabric combina- 
tion. 

In tests of brakes, handling, and 
maneuverability, the Hornet acquit- 
ted itself well. If you're thinking of 
ordering a Hornet, we recommend 


Single headlights are common to all 


these compact sedans. Also, all carry 
parking lights and turn signals inboard 
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Maverick spare wheel is easily ac- 
cessible but takes up lots of space. Lift- 
over is high, and wheel-housing intrusion 
substantial. Trunk is smallest in group. 


Nova trunk has good space, partly due 
to use of B. F. Goodrich space-saver 
spare wheel, stored flat on floor near 
wheel housing. Wheel intrusion is small. 


that you get the heavy-duty suspen- 
sion or rally package with radial 
tires to limit body roll and improve 
handling precision. 

Chevrolet Nova. As the heaviest 
(but not most expensive) car in the 
group, it is perhaps natural that the 
Nova should have the largest engine. 
The base-model V8 is a 307, but our 
test car came equipped with the 350. 
It is competitive with the others in 
the group on acceleration, but not 
on fuel economy. 


of the headlights, within their grille 
frames. All but the AMC Hornet have 
been equipped with bumper overriders. 


Hornet trunk has high liftover and less 
useful space than many small imports. 
Spare wheel stores at an angle above the 
axle, and rear wheel housings intrude. 


Valiant trunk has vast floor, completely 
flat. Spare wheel is carried below floor 
level, and only gas filler pipe intrudes. 
Liftover height is commendably low. 


The Nova is a quiet, civilized car 
with a suspension system that strikes 
a good compromise between ride re- 
quirements and handling needs. Yet 
it is a well-balanced car for extreme 
cornering tests at all speeds, with 
safe and predictable response. 

The interior is carpeted, with seat 
upholstery in cloth and vinyl. Every- 
thing else is black, however: head- 
liner, carpets, dashboard padding, 
door panels. Small controls are con- 
venient and function well. Lights are 
at far left, and the wipers are oper- 
ated by a slide lever next to the light 
switch. Heater controls are three ver- 
tical slides. 

Two cowl vents at foot level, 
controlled independently, provide 
ventilation. The car has no upper 
ventilation. The parking brake is foot- 
operated. The brake-release knob is 
below the instrument panel. There is 
no inside hood release. 

Under the hood, the distributor sits 
back against the firewall. The engine 
is placed low, but there is still good 
room for routine maintenance. Plugs 
are easy to reach. 

The trunk is quite roomy—but 
could have been roomier. The space- 
saver spare wheel is stored flat on 
the floor, when it is so small that it 
could well have been mounted up- 
right and tucked away in a corner. 

Ford Maverick LDO. Don’t think 
all Mavericks are like the LDO. This 
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This 772 sample lesson can 
start you towards a high-pay career as 


| p с ESSONM IN \ 
ELECTRONICS \ ELECTRONICS | 


The man needed for today's “world of tomorrow" 


Find out how to take the important step from a low-pay, dead-end 
job to an exciting future in electronics. LaSalle's free sample 
electronics lesson demonstrates how you can learn at home to earn 
big money as an electronics technician. Send for this free lesson. 
There's no obligation. 


Thousands of technicians in demand! 


Each year the electronics field continues to grow, revolutionizing 
industry and communications, developing new 
applications that reshape our lives. “The world of 


ALSO FREE 
With your sample 
lesson, you will also 
receive the free 
illustrated booket, 
“Your Place in 
the World of 
Electronics." 


Tr 
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@ 1973 Lasalle Extension University, 


tomorrow" is hore... with electronic crime е = = олс как. GE EE m 
detectors, electronic traffic control, electronic | 
factory automation, electronic medicine... and MAIL THIS HANDY POSTAGE PAID ENVELOPE ! 
with TV-radio broadcasting reaching new peaks of Cut coupon along dotted lines, fill in your name and address. . . fold, seal (tape, Е 
development. No wonder the electronics tech- paste or staple) and mail. No stamp or envelope is necessary. 
nician is the man of the hour — with thousands of Й Dept. 90-076 | 
high-pay opportunties to choose from! Why don't ss | 
в 4 в В в & : 5 
you get started in this rewarding field? Hj YES, | want, free of cost or obligation, your sample lesson i 
Let LaSalle teach you at home and also your two illustrated Booklets, "Your Place in the World { 

You don't need previous experience for LaSalle li үч da di E 
training. You learn the basic principles of elec- il | i 
tronics under the guidance of experienced FAM aapectany hte red taq т 
instructors. Lessons in this up-to-date course are Г] Instrumentation Electronics [] Automation Electronics i 
simply presented, easy to understand. You are led iE TR 
step-by-step into practical applications — with [] Communications Electronics O First Class FCC License 
emphasis on modern techniques. You actually || й 
build your own electronic equipment with parts И Mr. y 
supplied to you. You receive individual attention Mrs. Age 
and you can have additional help by mail when- {| Miss (Circle title and please print) || 
ever you need it. When you have satisfactorily 
completed your studies, you are awarded the il | Į 
LaSalle diploma, a respected credential. Address — — ft. No. 

Training for FCC License included $ 
If your goal is in the field of communications you Ci 7 
will need the Government FCC (Federal Communi- | 2 мө di | 
cations Commission) License. LaSalle training in ` 03B FOLD HERE (DO NOT CUT) SEAL AND MAIL TODAY — NO STAMP NEEDED | 


communications fully prepares you to pass the y | 


FCC's first class radio-telephone operator license 
exam. 

LaSalle has enrolled more than 2,000,000 men 
and women in its many career programs. It gives li 
you a great feeling of confidence to know that your ш 
training is in the hands of a leader in home study. ij 


Send for FREE sample lesson right away 


You owe it to yourself to find out how LaSalle can | | 
prepare you for a big future in electronics. Mail | BUSINESS REPLY MAIL 
the coupon today. Send now for your free sample | No postage stamp required if mailed in the United States 
lesson. There's no obligation. LaSalle, 417 South B ll 

Dearborn Street, Chicago, Illinois 60605. 


FR EE! - Postage will be paid by 


FIRST CLASS 
PERMIT NO. 27 
CHICAGO, ILL. 


Guide for LA SALLE EXTENSION UNIVERSITY 

FCC А Correspondence Institution nae = 
License. 417 S. DEARBORN STREET €— 
Patan Gn ROAD MCA .. CHICAGO, ILLINOIS 60605 == 


Federal Communica- 
tions Commission li- 
cense. Sent with your l 
free sample lesson and 


electronics booklet. ДЬ кы س‎ шкан эш иш ти ши шш шн шш иш иш аш шш шш кый 


m 


JUNE 1973.|.31 


$390 option does more for the Mav- 
erick than anything else Ford has 
tried. It transforms it from basic 
transportation into a fine road car, 
surpassing its rivals in ride comfort, 
quietness, and luxury. 

No wonder more than one in five 
Maverick buyers orders the Luxury 
Decor option. Ford understands that 
more and more buyers don't want to 


give up anything in ride and han- 
dling, seating room and comfort, when 
they go to a smaller car. Much credit 
is due to Ford, too, for the excellent 
matchup between the steel-belted 
radial tires and the suspension sys- 
tem. The ride and road feel of this 
car are quite extraordinary. 

What about space? The interior 
looks and feels much roomier with 


front bucket seats. Our chart shows 
actual dimensions. Interior trim is a 
standard light tan, accented by a 
wood-grain insert in the instrument 
panel and complemented by cut-pile 
carpeting. Doors have well-finished 
European-style armrests. Yet the car 
has no glove box, just an almost use- 
less dashboard shelf. There’s a small 
storage box on the miniconsole. 

The parking brake is a tiny Т 
handle operated by the left hand. 
'There is room for a real pull-up lever 
between the bucket seats, like the one 
Ford uses on the Pinto, but that ar- 
rangement has not yet been adapted 
for the Maverick. 

Underhood accessibility is poor. 
Plugs on the V8 are all but impos- 
sible to change on the right side. The 
engine compartment is just too 


DIMENSIONS (Inches). ........ HORNET NOVA MAVERICK VALIANT j 

A Ground riparano о а И en B5 i. 25. crowded, and the spring towers 
ront тер room (max.Jj..... А P А Ы | Ы а Ч 

АЗ Front head room... 28.1 39.5 37.8 38.7 make it worse. The distributor is up 
ear Nead FOOM..... eee eee à x z т 

А5 Rear leg room (min.)....... 35.54 35.3 36.2 34.7 front, however, and easily reached. 

A6 Wheelbase... i SII 108.0 1110 109.9 108.0 Plymouth Valiant. Despite hav- 

B1 Wid мшш S. 724 705, 10 ing the oldest body design, the Vali- 
en Ld ee ae ena CR E, ACE eR Е Р a ү 2 i ; 

B3 Phal ннн 56.44 59.8 56.5 59.1 ant can claim the best layout and 

B4 Rear track B M PE RAS 57.06 59.6 56.5 55.6 space utilization. Doors open wide, 
ron ID POO. «ea ee eee n à = n wi Н | ` 

BE Баа Mp EO ee cs. 54.4 56.4 524 57.2 there is almost no door-sill obstruc- 

SPECIFICATIONS tion, and hardly any tumblehome. 

Engine 1уре.................... OHV V-8 OHV V8 OHV V8 OHV V8 The hood 15 high, but well defined. 

Compression le И цм lom Backing up is a Joy; you can see 

Carburetion...... liess One 2-bbl. Опе 2-bbl. Опе 2-bbl. One 2-bbl. both rear fender tips from behind the 

Net hp @ rpm.................- 250 @ 4200 145 « 4000 138 « 4200 150 @ 3600 hol 

Net torque (à rpm.............. 145 @ 2500 255 а 2400 234 @ 2200 265 а 2000 wheel. ; 

FANSMISSION. ааа аа utomatic utomatic utomatic utomatic \ | 1 | ü 
KIB FSA 2.87:1 2.73:1 3.00:1 2.76:1 , Chrysler's marketing experts con 
шө make, aie TR EEA NOE Goodyear apad ear à Eirestonp Bas py tinue to think of the Valiant as a 

WB TYDE a aaa anth mmn Bias- ias/belte steel radial as E : | 
Tire size TIREN 078-1 v Е78-14 0878-14 07 8.7 cheap car, when what it needs most 

BBTITHE ncc Ra ico GO CR Rl owe ower ower er i 1 ] ү LD 
Overall тайо.................... 19-4.15.7:1 18.9-13.5:1 21.31 18.02:1 is something like Ford's LDO offers. 
Turns, lock to e. Ро ХЕС 33 2.8, 4-0, 3.9 Тһе corporation must be losing а 

urn diameter (те. р... sn nne Р s * , i ; 1 1 ч 
Bia ee жеш. ae) SRI a a ACC EUR Eaves LOWE Menu bisce lot of sales by not offering options 

гака 1урё.............-.---... erum isc/drum rum/drum isc/drum FIT PU- 
Disk diameter (in.}............- 10.9 11.0 -—- 0.82 the Vahant needs to compete effec 
Drum ameter (in. ) акаа 1 007 9.5, : 10.0, 100. tively in an increasingly sophisticat- 

wept area (sq. in.)....... sess 7 А i — s solo des 
ы tank (eal) E 16. 5 21.0 15.0 16.0 ed market segment. ‘The Valiant 15 

runk capacity (cu. ft.)......... 2e 3. : к р | 1 r z 
Liftover ER (си, Me oor а 28.7 27.1 31:1 21.3 an excellent basis for a modern well 
Curb weight (Ibs.).............. 3228 3445 3329 3116 equipped compact, but it desperately 
F/R weig t distribution epo 60.6/39.4 55/45 58.8/41.2 56.8/43.2 needs: 

Price (pasic) а a wicca uq $2298 $2469 $2386 $2539 сеч. : А 
Price (as ёеѕіеа)............... $2942 $3124 $3651 $3065 è More fore-and-aft adjustment in 
TEST RESULTS the front seat (though it is possible 
Acceleration 0-60 mph......... 10,55 sec. 11.2 sec 10.8 sec. 11.5 sec. : ч 

Acceleration 0-80 mph. ........ 20.65 21.5 21.35 2115 | to move the runners back). 

Braking (co 25-70 mph....... 11.6 12.6, | 1 2.2 130, € A contoured, padded bucket-seat 

raking (cool) ЕНТ се 137 ft. 169.1 ft. 5/.8 ft. 4 ft. . - I E 

TE навад 60 Ibs. 60 lbs. 115 Ibs. 55 lbs. ораап with recliners and high-grade 
Batic (hot) 60-0 mph........ 150.6 ft. 3.4 ft. .2 ft. А г ylsterv. 

Pedal ргевечге....-.......... 65 Ib.s 52 Ibs. 120 ibs. 70 lbs. upholstery rii 
Handling test (mph) en 283 56.3 60.0 56.3 e A tilt-wheel option. 

aneuverability (mph)......... . i i MANC - 
Fuel milleage/45 mph (me). 15 400 11.703 14.061 14.761 : ^ moder porns breike design. 
TEST CONDITIONS: Ambient temperature 57°F, relative humidity 64%, barometric PTY Insuauon Vet 


noise and vibration. 

€ Retuning of the suspension sys- 
tem for radial tires (radials are not 
offered as a factory option). 

е Rear-window heating wires (of- 
fered on the three other compacts). 

What the Valiant already has, of 
course, is very important. А prime 
feature: electronic ignition, which de- 
livers high voltage for easier start- 
ing, even with fouled plugs, extends 
plug life, and saves money on tune- 
ups. And that 318 engine. Derived 
from the 273 that was new in 1964, 
it continues to impress with its com- 
bination of power, economy, and de- 
pendability. 


pressure 30.1 inches. 


How other '73 cars have fared in our tests 


| AMC HORNET 
Hatchback 
OLDSMOBILE 
Omega coupe 
CHEVELLE 
Gran Torino 
MATADOR 
PLYMOUTH 
Satellite 
MERCURY 
Montego MX 
Grand Am 


Accel. 0-60 
Accel. 0.80 
Accel. 25-70 
Brakes 60-0 (hot) 
Handling (mph) 
Maneuver. (mph) 
MPG (45 mph) 
Noise (60 mph) ridb. i 
Price $3193] $3311 


ui Sr Fes pare 


$4554 | $5705 
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Just 34 inches long 
~ but nobody 
sells it short. 


The 97 hp Evinrude Sportwin packs 
more fishing muscle into less length 
than any motor around, 


It's short because, in take-along mo- 
tors, short makes sense, - 


It's short so you can stow it in a 
mini-car trunk. So you can cast, and 
troll, and play a fish over it. 


With the motor down low, the 
weight's down low and the boat is 
more stable. 


Sportwin has all the great Evinrude 
fishing features: Sealed powerhood. 
Thermostat temperature control. 


For free catalog — write Evinrude Motors 


4224 N. 27th St., 


Milwaukee, Wis. 53216 


Twist grip throttle. Gearshift. Long 
range fuel tank with gauge. Shock- 
mounted prop. And unbeatable troll- 
ing performance, 


It has 8 tilt-out positions so you can 
run in the best weed-shedding posi- 
tion in weeds, without having to run 
that way all the time. 


It's the low down, low profile fishing 
motor that everyone looks up to. 


EVINRUDE = 


DIVISION OF OUTBOARD MARINE COR 


first in 
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up se amous Coleman Recreational Vehicle Air Conditioning and.you may 
> | чо! ! OT the te 15 Coleman Products! That's right! ‘Op by yo 
| jing dealer for an entry blank or send in^ 3.x 5card as 
E rules Е а, zi "ni 15 | i i: J iO 1 OT al y опе TIE Ar c =- | amous ы LJ етап T TI LIA iil | = ў. j- M = Ul |] al T e 0 Uu J 
| = Ran enk л чл CAN гт г EAN aS о Y RENTEN ОАР, he 5 тое pee ea peo A 
BTL Mii JBIUS Mac 13 (13 очо DIU зу. Demo stration is not a equi 1e renterne «es, | 
Qr, y 34 =, ET ra ue E a T =: : А E. 
оп ир now an wo nay wé сч a winne >. ^ : 
vA “т к ч , = = 
вы Ф . à 
Tora «| . 
1% А. 1 ч м 
De" - a چ‎ i 
— — "E е. "e ~~ 
+ wi T М > 4 й i F i i 
; , en | ' 
} ge dw "- 
Er M - Wo. 
: fke 207007 participating Coleman RV Air Conditioning dealer on 
ОНИ ry aan or print the words, "Coleman RV AirConditioning" plus yourname, * | кыл j 
OES enue coue ona 3" x5" card and mail to International incentives, O'Hare Ове T , | - n 
Bidg.. $ TT, 10660 W. Higgins Road, Rosemont, Illinois 60018. == „м. ' (CREE Aoc pr l 
2, Winners Will be determined by a random drawing. Decision of Internafídhal Incentives, = — ш 
Inc OWI act as independent judges, will be final. 
d. Sweepstakes is open to all licensed drivers who are residents of the United States and 


who are 21 years of age or over, except the employees of the Coleman Company, Inc., 
its subsidiaries, advertising agencies or International Incentives, Inc. Will be void in the 
states of Connecticut, Delaware, Florida, Georgia, Idaho, lowa, Missouri, Nebraska, 
New Jersey, Washington, and wherever else prohibited or restricted by law. All federal, 
state and local laws and regulations apply. 

4. No purchase is necessary. All prizes will be awarded. Prizes are non-transferable and 
non-redeemable for cash. No substitutes are offered. The odds of winning will be 
determined by the number о! entries. 

5. Federal, state and local taxes, if any, are the sole responsibility of the winners. 

6. A list of winners will be sent to those who request them. To obtain a list, send a stamped, selt- 
addressed envelope to Coleman Sweepstakes Winners, International Incentives, Inc., O'Hare Office 
Bldg., Suite 511, 10600 W. Higgins Road, Rosemont, Illinois 60018. 

7. Contest begins February 1, 1973 and ends July 15, 1973. Entries must be post-marked prior to closing date. Trips 


lo Paris must be taken in September or October, 1973, as designated by The Coleman Company. All other prizes 
will be shipped directly to the winners, freight prepaid. 


See your nearest Coleman RV Air Conditioning Dealer today or write for 
Free Color Literature! 


SEE YOUR NEAREST COLEMAN RV AIR CONDITIONING 
DEALER AND ENTER TODAY! 


ILLINOIS 
ALEDO, Brown's Camper Co . Route 2 m 
CHAMPAIGN. Williams World of Wheels. 111 W Springfield Ave. 
CHESTER, Chester Camper Sales. Rt. 3 & Opdyke 51, 
CHICAGO, Abetter Campers, 2036 N. Cicero 
CHRISMAN, J & М Coach Sales. US. Ві ABE 
COAL VALLEY, Burgett Camper Sales, RA « 130 
COLCHESTER, Shelor Travel Center, RR 2 


DANVILLE, Lakeview Motor Home & Trailer Sates. Disie Hwy, N. at Potters Woods 


DECATUR, Barding Mobile Homes, 1645 E. Pershing Rd. 
DECATUR, Fensenbach Chevrolet, 150 Pershing Rd. 
DWIGHT, Paulsen Chevrolet Ing.. 2095 Prairie Ave, 
E. PEORIA, Ripper Mobile Homes. 3016 М Main 
ELGIN, Groh Awning & Camping. Ine.. RR 1 
ELGIN, H.L Pierce Pontac 250 5. Grove. 
GLENVIEW, Stephens Motor Co.. 1160 Waukegan Ad. 
JOLIET, Jim s Trailer Sales & Service, Inc., 1513 5, Chicago St. 
LIBERTYVILLE, Bernard Chevrolet A.V. Center. 1001 5. Milwaukee Ave. 
LIBERTYVILLE, Gustafson Chrysler Plymouth. Inc.. 1244 N, Milwaukee Ave, 
LITCHFIELD, Zimmerman Family Campers, Ine.. S. Old Rt. 66 
MAROA, Four Winds Recreational Vehicles. RR 1 
MARTINSVILLE, Wilderness Lake Camp Ground, Inc. , RR 2 
NORMAL, Mann s Trailer Sales. 1600 N Main St 
QUINCY, Mississippi Valley Trader Sales. RAZ Мо. Bottom Rd. 
QUINCY, Quincy Trailer Sales. 4500 Broadway 
PEORIA, Deluxe Mobile Home Sales, Inc.. 2800 W. Farmington Rd. 
ROCK FALLS, Clayton Repair Service. 810 12th Ave. 
ROCK ISLAND, Ciark s Trauer Pare & Sales, 4130 44th 51. 
ROCKFORD, Al's Ute Liner Motor Home Sales. 2231 Charles St. 
ROCKFORD, Ed Collier Recreatian Trailers. 3510 Merchandise Dr. 
ROCKFORD, Wander-Land. 10714 М Second Sl 
ROSEMONT, Holiday Homes And Campers, 6280 River Rd. 
SALEM, Branch Mobile Homes. Hwy 50E.. RR 1 
SHABBONA, Vacatoniand Trailer Sales 
SPRINGFIELD. Springfield Camper Sales. No Bypass 66 
STREATOR, Don s Trader Sales, 916 W Маш 
WILLOW HILL, Sheridan Trailer Sales. Route 2 
INDIANA 

(07 ELKHART, C. Р Products. 1611 We. Bristol St 
(0) ELKHART, Indiana Trailer Supply. Inc.. 2600 S. Nappanee St. 
iD) INDIANAPOLIS, Certified Service & Parts, 6925 Brookville Rd. 
iD) WAKARUSA, Parkway Diztributors. 408 Е Waterford St. 
ANDERSON, Recreation Unlimited, Inc . 812 E. 53rd St 
CLARKSVILLE, Clarksyr Mobile Home Mart. 1403 Eastern Blvd. 
CROWN POINT, Holiday Travel Traiers. 1338 W Lincoln Hwy. 
ELKHART, Campers Corners, Ine.. 5 Mi. Wol Elkhart on US. 20 
ELKHART, Travelwood Trailer Sales, 907 Nappanee St. 
ELKHART, Ventureland Travel Center. 3008 5, Nappanee St. 
EVANSVILLE. Lark Corp Motor Homes. 2210 N. Hwy, 41 
EVANSVILLE, Trading Post Trailer Sales, 2615 S. Kentucky Ave, 
EVANSVILLE, Tri State Land Cruisers. 1315 N. Fares 
FORT WAYNE, Fort Wayne Travelrama, 9512 Bluffton 
FORT WAYNE, Kumfer's Korner, 8134 Lima Ad, 
GARY, Jackie s Inc.. 1908 W. Ridge Rd, 
HAMMOND, Loomis Cycle Sales, 6647 Kennedy Ave. 
HAUBSTADT. W & W Vacation Trailers. Hwy. 68 
INDIANAPOLIS, B & B Trader Sales, 5535 Madison Ave 
INDIANAPOLIS, Bob Baker Chevrolet. 1800 Shadeland Ave. 
INDIANAPOLIS, Certified Mobile Service, 6925 Brookville Rd. 
INDIANAPOLIS, Ed Martin Ford, 7770 N. Shadeland 
INDIANAPOLIS, 500 Recreational Vehicles, 4803 W. Washington St. 
INDIANAPOLIS, Four Seasons Trailer Sales. 8225 W, Washington St. 
INDIANAPOLIS, Fun Vehicles, 4410 Lafayette Rd. 
INDIANAPOLIS, Hammons Mobile Homes. Inc.. 8601 E. Washington St, 
INDIANAPOLIS, Caklandan Sales Co.. Inc.. 11820 Pendleton Pike 
JEFFERSONVILLE, Goodyear Mobile Homes. 1608 Е, 10th St. 
MARION, Froehde Mobile Homes 
MERRILLVILLE, Сатр- апа, 400 W. 81st Ave. 
MERRILLVILLE, Holiday Travel Trailers, U.S. 30 & Lincoln Hwy, 
MICHIGAN CITY, Bert s Trailer Sales, RR 3 
MOORESVILLE, Mistvo. Inc.. State Rd. 67 N. 
NEW ALBANY, Midwest Trailer Mart, inc.. 2409 Corydon Pike 
RICHMOND, Raper Used Cars. Inc., 1410 NW 5th St. 
SCHERERVILLE, Lot O' Fun Trailer Sales. 2041 U5. 41 
SOUTH BEND, Jim 5 66 Motor Sales, 2010 W. Sample 
VINCENNES, Bill's Trailerland Sales 
WARSAW, Walter's Manna. RR G 

IOWA 
(0) DES MOINES, lowa Auto & Electric Service, Inc.. 215 E. Walnut 
ALGONA, Chuck Behr Trader Sales. Hwy 18 
ANAMOSA, Lasso "E" Camper Sales, RR 3 
ANKENY, Imperial Sport-A-Rama. Inc.. 1727 Ankeny Blvd. 
ANTHONY, Imperial Sport Arama. 1727 Anthony Blvd. 
ATLANTIC, Moerman s Travel Trailers, Box 428 
CEDAR FALLS. Ace Fogdall Inc., 5324 University Ave. 
CLARINDA, Andrew Trailer Sales, RR 5 
CHARITON, Bob Stone Trailer Sales. Hwy бо. 
CORALVILLE, Traders For Fun Co., Quarry Rd | 
COUNCIL BLUFFS, Leach Camper Sales, 1629 W. South Omaha Bridge Rd. 
DAVENPORT, Sniders Recreational Vehicle Sales. Hwy 6 & Hickory Grove Ad. 
DAVENPORT, Thompson & Sons Trailer Sales, RR 2 
DAVENPORT, Tri-City R V Sales. 3410 Brady Ave 
DES MOINES, Cliff's Travel Trailers; 3814 E. 14th 
DES MOINES, Dave s Campers Sales. 4216 5 Е 14th 
DES MOINES. Dean s Campers Sales, 4101 S Е 14th 
DES MOINES, Des Moines RNC 2103 Ingersoll 
DES MOINES, Easttown Motor Sales S E 14th St & Army Post Ad. 
DES MOINES, Holiday Trailer Sales. 314 Е 14th St 
DES MOINES, Hylander 5th Wheel Inc , 5 Е 14th & Army Post Rd. 
DES MOINES, Johnson & Sons Texaco. 3121 Forest Ave. 
DES MOINES, Lund Travel Trailers. 3824 E. 14th 
DES MOINES, Plaza Motors. me.. 3815 Merle Hay Rid. 
DES MOINES, Tink s Hitch Service, B22 Broadway 
DUBUQUE, Acme Glass Co . 2794 University 
DUBUQUE, Miller Mobile Homes. Kennedy Blvd 
FORT DODGE. Century Motor Homes. 2705 Sth Ave. 
INDIANOLA, Herold Trauer Sales. Hwy 92 W 
IOWA FALLS, Dick s Traveland. Hwy 65 5 
JESSUP, B. &. M. Elec. Trailer Sales, Inc . Rt. 2 
MARION, J B. Trailer Service, 310 35th St 
MARSHALLTOWN, Chuck & Vern's Camper Sales, 803 М. 3rd Ava, 
MASON CITY, National Sales Center, Hwy 18 W. 
MONTICELLO, Krommngs Motors. Ing.. Rt. 2 Hwy. 151 8. 
SIGOURNEY, Brun s Inc.. 803N Мап 
SIOUX CITY, Martin Mobile Home Sales. 5309 Hwy 75 М. 
SIOUX CITY, Schaap & Burggraaft, Inc . Hwy 75 N 
WAYLAND, Owen Camper Sales & Service 
WEBSTER CITY, Kueens Mobile Homes. Int.. Hwy 20 E, 
W. BURLINGTON, Tel Star Camper Sales RR 4 


KANSAS 
iD? TOPEKA, Sun Mobile Home Serv. Ine.. 11255 W 57th 
iD: TOPEKA, Wilcox Trailer Sales. 1947 М Topeka Ave. 
iD? WICHITA, Logue Hitch & Trailer Sup , 333 М Rock Island 
iDi WICHITA, Recreational Vehicle Sales 1528 Е Harry 
iD) WICHITA, Specialized Service Со . 2815 5 Broadway 
(0) WICHITA, Trailer Parts Inc.. 1001 Е Central 
ABILENE, Atniene Mobile Homes 
BELOIT, Beloit Motor Со. Ine.. 219-223 E. Main 
САМЕТ, Wheeler Chevrolet. 402 W Fourth 
DERBY, Custom Camper Sales, 7550 Southeast Blvd, 
DODGE CITY. Burnett Trailer Sales. 911 South 2nd 
ELDORADO, Sarb Companes. 920 N Main 
GOODLAND, Caldwel! s Inc . 1010 Main St 
GREAT BEND. Becker s Mobile Homes & Kampers, 1000 E. 10th St. 
GREAT BEND. Mai Industnes Inc , North Мал 


GREAT BEND, Marmie Motors Inc . 10th & Baker 
HUTCHINSON, Ау 5 Complete Mobile Home Service, 1511 W. 4th St, 
HUTCHINSON, C & M Trader Homes & Trailers. 1800 E. Ath 
HUTCHINSON. Rumsey s Sports Center. 125 5. Main 
KANSAS CITY, Jay Wollie Pontiac inc . 7707 State Ave, 
KANSAS CITY, White Church Traders, 7036 Kaw Drive 
LEOTI, Western Motor Со Inc. 

MERIDEN, Edmiston Camper Sales, А А 2 

NORTON, Norton Mobile Homes 

OSWEGO, Taylor-Frogley Ford, 515 Commercial 

SALINA. 81 Camper Sales. 4244 Broadway 

SALINA. Marshall Motor Co.. 80! Е Crawtond 

SALINA. Melvin Trailer Sales Inc . 5205 Broadway 
WICHITA, A B Travetway Inc.. 9050 W Hwy 54 

WICHITA, A-Line Trauer Sales. 30045 Broadway 
WICHITA, Bertram Trailer Sales, 4180 5. Broadway 
WICHITA, Bulls Eye Rec Veh, Inc ; 4307-08 S. Broadway 
WICHITA, Camper Center USA Inc , 1108 Е Centrai 
WICHITA. Camper Sales-Service-Renta 550 5 West St. 
WICHITA, Davis Moore Olds Inc . 6215 E. welogg 
WICHITA, Miller Couch Sales. 5640 5 Broadway 

WICHITA, Recreahonal Vehicles inc 3515 М Topera 
WICHITA, Schalticid’s Boulevard Trailers, 5617 W Kellogg 
WICHITA, Schalheld-Winnebago. 11516 E. Kellogg 
WICHITA, Shocker Mobile Homes Inc | 11051 E. Kellogg 
WICHITA, Tiger Travel Traders. 10851 Е Kellogg 

WICHITA, Trail-N-Sail, 7215 Е Harry 

WICHITA, Travel Trader Headquarters of Wictita. 47225. Broadway 
WICHITA, Tr: Way Trailer Sales, 3848 5 Broadway 


MICHIGAN 
(D) FERNDALE, Carroll-Stuart, 146! E 8 Mi, Rd. 
ALPENA, Dan s Marine & Bait, East Long Lake 
ANN ARBOR. J. C. Campers Sales. 4255 Jackson Rd. 
BARK RIVER, Snowden Mobile Homes, Rt 1 
BATTLE CREEK, Paulson Motor Homes, 870 W. Columbia 
BATTLE CREEK, Ewing Travel Trader Sales, 4251 W. Columbia Ave. 
CLIO, Jim Davidson, Ine., 2242 Vienna Ave. 
DEARBORN HTS., Monson & Son Trailer Sales, 24023 Ann Arbor Trail 
DEWITT, Henry E. Dreps. inc, 11274 №. US 27 
E. LANSING, Ken Oliver Sales, 1846 Haslet? Rd. 
FARMINGTON, O Green Ford. Ine., 30711 Grand River 
FENTON, McDonald s Tray-L-Rama. 15241 Thompson Rd. 
FENTON, Sarge s Camper Sales, 15123 No. Rd. 
FLINT, Anderson Mobile Home Sales, G 5388 5, Saginaw St. 
FLINT, Reno s Service, G-5346 N. Saginaw 
GAYLORD, Alpine Travel Trailer Sales. Old US Hwy 27 So. 
GLADWIN, Gladwin Camper Sales, 446 E. Cedar Ave 
GRAND RAPIDS, Howard Veurink Travel Trailers, 4822 5. Division Ava, 
GRAND RAPIDS, Modern Trailer Sales, Inc... 3461 S. Division Ave. 
HOLLY, Vern Abbey s Recreational World. 7072 Grange Hall Rd, 
IONIA, Caswell & Co., 2435. Dexter 
JACKSON, Art Moehn Chevrolet, 500 N, Jackson St 
LANSING, Dennis Trailer Sales, 5226 N. Grand River Ave 
LANSING, Kittsmiller Trailer Sales, 6615 5. Pennsylvania Ave. 
LINCOLN PARK, Town-Country Travel Coaches, 1262 Dix Rd. 
LITCHFIELD, Crist s Pickup Campers. 200 W. St. Joseph St, 
MICHIGAN CENTER, Dalz Center, 4501 Paga Ave. 
MT. CLEMENS, Gonczar Trailer Sales, 49927 N. Gratiot 
MT. CLEMENS, Holiday Travel Trailers. 43920 N. Gratiot 
MT. MORRIS, All Seasons Trailer Sales. G-7092 N. Dort Hwy, 
MUSKEGON, Bob Moore Sales. Inc.. 2425 Henry St 
MUSKEGON HTS., Bob Siscoe Recreation Sales. 2221 Getty 
PLAINWELL, Curtis Trailer Sales А Service. 1227 W, M-89 
PORTAGE, Dick Loehr s Inc.. 8308 Shaver Rd. 
PORT HURON, North Point Trailer Sales, 4741 24th Ave, 
TAYLOR, Crawford Trailers, Inc.. 7667 5; Telegraph Rd. 
TAYLOR, Glen's Trailer Sales. 21790 Telegraph Rd. 
WALLED LAKE, McMan Dodge Traveland. 1010 W. Maple Rd, 
WYOMING, Modern Trailer Sales Inc., 3449 5. Division Ave. 


MINNESOTA 
ALEXANDRIA, Broadway Moble Homes. Inc.. Rt. 5 Hwy 27 E. 
BRAINERD, Jensen Mobile Homes, Rt. 7 Hwy 371 Na. 
BROOKLYN PARK, Allen industries, 8100 Hwy 52 No. 
DULUTH, Goldhine s inc.. 700 Garheld Ave, 
GARDEN CITY, Pape Trailer Sales & Senece 
INVER GRÜVE HEIGHTS, Camper City South. 1095 Hwy 110 
LONG PRAIRIE. Hart Trader Sales. Hwy 71 50 
MINNEAPOLIS, Minnesota Trailer Sales, Inc., 11350 Hwy 65 NE 
NASHWAUK, C. L, Blomberg. Inc. RR 1 
NO. MANKATO, Tyler's Holiday Trailer Sales. Hwy 169 Мо, 
OSSEO, Modern Trailer Sales. 219 Hwy. 52 
PARK RAPIDS, Park Rapids Trailer Sales, Hwy. 71 Ѕ0. 
ROCHESTER, Van's Trailer Ranch. 5525 Hwy. 83 So, 
SAVAGE, Savage Trailer Sales. Hwy. 13 Jct. 101 
WHITE BEAR LAKE, Barnett Chrysler Plymouth. 3610 Hwy 621 
WORTHINGTON, Worthington Auto Exchange. 1158 Oxford St. 


MISSOURI 
iD) RAYTOWN, К. C. Electronic Supply. 10008 E. 63rd 
(01 ST. LOUIS, Telco Distributors. 5148 Natural Bridge 
BRIDGETON, Bill Thomas Camper Sales. 5217 М. Lindbergh Blvd. 
CARTHAGE, Coachlight Trailer & Camper Sales. RR 4 
COLUMBIA, Chapman Hig. & А.С. 1510 Marylee Dr. 
COLUMBIA, Joe Machen Ford. Inc., 1917 W. Worley 
FLORISSANT, Bob's Camper Sales. 2455 №. Hwy. 140 
GRANDVIEW, Kansas City Trailer Sales, Ing., 14817 5 71 Hwy, 
HALLTOWN, 1-44 Я. V, Center. Inc. 
KANSAS CITY, Bill Allen Chevrolet. 1900 Armour Rd 
KANSAS CITY, Bill Woods Ford. Ime.. 5025 N.E. Antioch Rd. 
KANSAS CITY, Riviera Mobile Home Mart, B303 E. 40 Hwy. 
KIRKWOOD, Byerly Trader & Mtg.. 11601 Manchester Rd. 
LOWRY CITY, Scott s Holiday Corral, Hwy. 13 &, 
OZARK, Campbell Motor Sales, Hwy 65 


SIKESTON, Presley Travel Trailer Sales. Hwy. 62 (@ 1-55 
SPRINGFIELD, Cran-Way. Inc. 3150 5. Campbell 

ST. JOSEPH, КА Н Travel Trailer Sales. 406 №. Belt Hwy. 
ST. LOUIS, Ben Stepman Travel Center, 5822 Gravois Ave, 
WAYNESVILLE. Bollinger Enterprises 

WAYHESVILLE. Holiday Enterprises, Ing., Rt. 2 


NEBRASKA 
iDi ОМАНА. A С Nelson, 2042 Haney St 
iD? OMAHA, Travel Trader Sales 5701 N. 16th 
BELLEVUE, Bellevue Trailer Sales. Inc | Hwy 73-75 .@ Chandler Ad, 
DAKOTA CITY, Krause Camper Sales. 18th & Locust St. 
GENEVA, Ewalt Trailer Sales, 236 М 9th 
GEARING. Bradney Trailer Sales. 1251 10th 51 
GRAND ISLAND, Mari s Mobile Home Park & Sales. 1606 5, Lincoln 
HASTINGS. Cameron s Campers. RR 2 
LEXINGTON, W. Bailey Sports Shop. 121 E. 4th 
LINCOLN, Executive s Carefree Vacations, Lid.. 427 5. 13th 
LINCOLN, Kar-Lo Travel Traders Ine., 2627 N 271h St, 
LINCOLN, Leach Camper Sales of Nebraska. Int., 5151 N. Cotner Blvd. 
LINCOLN, Traveland Camper Center, 1808 Yolande 
NEBRASKA, Sando Campers & Trailers, AR 1 
NORFOLK, Shaffer Pontiac Buica, 3700 W Norfolk Ave. 
NORTH PLATTE, Cinderella Homes, 202 Rodeo Rd, 
ОМАНА. Aspen А. V. Center, 12606 W Dodge Ad, 
OMAHA. Kalen Trailer Sales, Inc 8425 Cass St, 


NORTH DAKOTA 
CAVALIER, Eastman Trailer Co. 
DICKINSON, ideal Trailer Sales 
JAMESTOWN. Thompson Mator Home Sales 
MANDAN, Thomas Appliance Co . 718 W. Main 
MINOT, No. American Trail-R-Ama. Hwy 835. 
MINOT, Northland Mabile Homes Hwy 83 No. 
WILLISTON. ideal Trailer Sales. Hwy 2 No 
WILLISTON, Williston Trader Sales. 423E 8th 


OHIO 
Di CLEVELAND, McDonald Equipment Co . 2009 Е 50th St, 
Di COLUMBUS, Post Trailer Supply 4330 Westervilie Rd. 
ВАТАН, Winegardner Moule Homes. Inc 
CAMBRIDGE. Northstar Trailer Sales Int.. ВРО 6 
CANTON, Nicholson and Auto Trailer Sales, 3074 Navarre Rd, 
CANTON. Sirp:lla Trailer Sales 2126 Суити» Rd NE. 
CANFIELD, Parkiane Recreational Vericies, Ai 223 W. 
CHARDON, Chardon Rambler. 514 Water St 
CINCINNATI, Colerain Dodge. Inc . 8700 Colerain Аме, 
CINCINNATI. Quality Camper Sales, 1065 Qnia Pike S1., At. 125 
CIRCLEVILLE, Tagg Camper Sales. US 23 
CLEVELAND. Campers Unlimited. Inc , 7001 Euclid Ave. 
COLUMBUS, Bill Swad Winnenago. 2010 Е Main 
COLUMBUS, Herb s Motorhome & Service, 77 N. Waverly 
COLUMBUS, Joe Pastores Trailer Sales & Rentals. 921 Stelzer Rd. 
DAYTON, Dayton Recreational Travel Trailer Center. 3000-08 N. Star Dr. 
DAYTON, Diamond Trader Sales. Inc.. 5291 №, Dixie 
DAYTON. D J Campers. Inc.. 5513 Nn. Dixie 
DAYTON, Jim's M. Home Supply. 2700 Needmore Rd. 
ELYRIA, Lew 5 Mator Sales. 487 Cleveland St 
FAIRFIELD. Campers Triangle Sales & Serv . 5520 Dixie Hwy, 
FINDLAY, Findlay Plaza Volkswagen. 920 Plaza St. 
FINDLAY, Wayne Bishop Motorhomes, 1215 W., Main 
FREMONT, Young s Travel Center, 1450 Dickinson 
GREENSBURG, Randee & Co . 4800 Massilion Rd. 
LIMA, Suburban Trailer Sales. 3841 Elida Rd. 
LODI, Lodi Trader Sales. 9855 Greenwich Rd 
MANSFIELD, Richland Trailers, 2607 Emma Lone Rt. 30 x2 1-71 
MARIETTA, Marietta Truck & Trailer, АО 3 
McCOMB, Van Atta Travel Trailers, At 1 
MINERVA, Midwest Homes & Rec. Ctr. State Rd. 30 
NEWARK, Ron s Travel Traders. Inc. 2207 Mt Vernon Rd. 
NEW CARLISLE, Hopkins Chevrolet. 2135 Dayton Lakeview 
NEW LONDON, Bailey s. 19 М Main 
N. RIDGEVILLE, Crystal Springs Beach Club. 31478 Bagley Rd. 
N. RIDGEVILLE, How, Inc , 37853 Center Ridge Rd, 
PARMA HEIGHTS, Southwest Travel Traders. Inc . 6410 Pearl Rd. 
PENINSULA. Sirpilla Trader Sales, 5162 Akron-Cleveland Rd 
POWELL, Country Side Travel Oasis. Inc . 9550 Liberty Rd 
REYNOLDSBURG, Williams Travel Trailer Sales. Inc . 6756 Е Main St, 
SPRINGFIELD, Lawrenceville Camper Sales, 3695 Troy Rd, 
SPRINGFIELD, Lester s Тгацег- Rite, 811 Old Mill Rd 
ST. MARYS, Maeke Trailer Sales, Jet. 29 & 815 33 E. 
TOLEDO, B & J Travel Trailer Sales, 5319 Secor Rd. 
WAUSEON, Executive Travelers, Rt. 3 
WILLOUGHBY, Chagrin Sales. 35611 Lake Shore Blvd. 
KENIA, C & A Motors. 1344 U.S. 68 No 
YOUNGSTOWN, Parklane Recreational Vehicles, 4485 Woodridge Dr. 
SOUTH DAKOTA 
HURON, Al's Service 
PIERRE, All Sports, Inc.. 700 W. Sioux 
SIOUX FALLS. Schaap & Burggraaff. Ine.. 705 W. Ave, 
SIOUX FALLS, Peterson Appliances. 5208 W 12th St. 
ST. LAWRENCE, Midway Trailer Sales, Inc 
WHITEWOOD, Northern Hills Mobile Homes 
WISCONSIN 
iD) RIDGELAND. Quality RV Inc. 
ABBOTSFORD, HiWay Auto & Trailer Sales. Inc , Rt. 1 
DELAVAN, Four Seasons Sports Ltd . Highway 15 E. 
GREEN BAY. Schalz Trader Sales. 525 Lime Kiln Rd. 
GREENFIELD, Wander-Land. 5430 W Layton Ave 
JANESVILLE, A & M Enterprises, 874 Benton Ave 
KENOSHA, Leonard May & Sons Sales 5419 Wash Rd. 
MADISON, Goben Cars. Inc.. 1000 E. Broadway 
MADISON, Wander-Land, 1-90 & Burke Rd. 
MAUSTON, Mauston Home Sales, 101 Prospect St. 


МЕНОМОМЕЕ FALLS, Northside Trailer Sales. Inc . N56-W13180 Silver Spring Rd. 


MILWAUKEE, Bardgerland Camping Center. 4106 N. 76th St 
MILWAUKEE, Livabelity A. Y Center. 18200 Blue Mound Rd. 
MINONG, Link Bros.. Inc., Hwy 53 

MOSINEE, DU-8-00, Rt 4 

RICE LAKE. Ostrom Sales Co.. 15 W. Allen Ave. 
SHEBOYGAN, Horn Sales & Serv.. Inc.. 2022 W. 17th St. 
TWO RIVERS, Shambeau Sales, 2'2 Mi, of Two Rivers 


101 Coleman Distributor #2 
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The sound is splendid 


Amplifiers and tuners have be- 
come so good that it's hard to find 
any meaningful improvements from 
year to year. Not so with the phono 
pickup cartridges and loudspeakers. 

These elements don't just process 
an electrical signal; they are signal 
converters. They must either take 
mechanical motion (the wiggling of 
a stylus in a groove) and turn it into 
an electrical signal or convert an 
electrical signal into physical move- 
ment to move air and generate an 
audible sound. Since in either case 
the process is far from perfect, im- 
provement of speakers апа саг- 
tridges has continued. 

In 1966 I trekked out to Chicago 
to see one of the advances of that 
time: the Shure V-15 Type II car- 
tridge. The Shure people had zeroed 
in on something called trackability— 
the quality that helps a phono stylus 
stay closer to the groove walls than 
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Look and Listen 


r ۹ News, comment, and opinion from the world 
Ж of home-entertainment electronics 
By C. P. GILMORE 


a lover's kiss. And do it even when 
the groove itself is zigging and zag- 
ging wildly, trying to dislodge the 
stylus with a series of brutal hairpin 
curves it must navigate up to 20,000 
times a second. 

A cartridge that can do this, as- 
suming it has reasonably flat fre- 
quency response and other suitable 
characteristics, can produce a clean, 
crisp sound from the hottest records 
—those with huge orchestral sounds, 
crashing cymbals, booming drums. 

The V-15 Type II was first-rate 
at this sort of thing, and has been 

popular ever since. But it is to be 
no more. I've just returned from 
another trip to Chicago, where Shure 
trotted out its latest product, the 
V-15 Type III. And it is even better. 

As you can see from the curves 
below, the Туре II had a dip of 
about 2.5 db around 10,000 Hz. By 
lowering the mass of the stylus and 
tinkering with the response of the 
electrical circuit, engineers have 
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achieved the nearly perfect curve 
shown for the Type III. 

But perhaps even more important 
is trackability. Its even better than 
the excellent Type II—and you can 
hear the difference. The next chart 
shows a particularly tough test. The 


REPETITION ВАТЕ - 
DISTORTION 


DISTORTION (99) 


20 30 
ЭИ. жн VELOCITY 
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waveform cut into the test record 
is a series of pulses. Across the 
bottom of the chart is modulation 
velocity. That shows the speed at 
which the stylus must move in centi- 
meters per second. 

As you can see, both types devel- 
op well below one percent distortion 
at 15 cm/sec. But as cutting velocity 
rises, so does distortion. At 30 cm/ 
sec., the excellent Type II is produc- 
ing four percent distortion—a mud- 
dy, breaking-up signal. At the same 
modulation velocity (about the max- 
imum you're likely to run into on 
commercial records) the Type III 
produces only about 1.5 percent dis- 
tortion—an acceptable level. 

Shure engineers demonstrated 
what the cartridge would do using 
special records and a lot of fancy 
test equipment. But they also did 
it in what most people will find an 
even more convincing way; they 
played records including the test 
records reviewed just below. And I 
must say the sound is splendid. If 
you have some of those “unplayable” 
records more and more people are 
complaining about, the Shure V-15 
Type III just might solve your 
problem. It sells for $72.50. 


Review of the test records 


When Shure released the V-15 
Type II cartridge in 1966, the com- 
pany also produced а test record, 
"An Audio Obstacle Course" (Shure 
TTR-101) to go with it and dem- 
onstrate its abilities. Now with the 
new cartridge comes a new record, 
“An Audio Obstacle Course—Era 
III” (Shure TTR-110). The new 
110 is similar to the older 101, but 
is cut in such a way as to make 
finer discrimination between track- 
ing and nontracking cartridges, and 
it contains a couple of interesting 
new tests as well. 

Continued 
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A EE PII A AE Р) | When you know you've gotten 
а аР ОЕЕО the most out of yourself, that's when 
LEN ROL HE ЧУ — EET you feel your best. Right? 
E. p^. : And that’s when you deserve 
the one drink that’s always at its best. 
Seagram’s 7 Crown and 7 Up. 
Get it nice and tall ae 
— over plenty of ice. Then 
` settle into it. 
Seven & Seven. 
It belongs to moments 
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Seagram Distillers Co., N. Y.C. American Whiskey — A Blend. 86 Proof. 
"Seven-Up" and “7 Up” are registered trademarks identifying the product of the Seven-Up Company. 
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Router 
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Here's the tool that gives your proj- 
ects the professional touch! Rout, 
groove, dado, mortise and rabbet. 
Powerful 2/5 HP motor. Easy to 
use. Reg. 36.99 
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Staple Gun Tac 
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— Powerful 

compression spring- 

action drives heavy gauge 

staples into hardest wood, ply- 

wood composition-board, plastic or 

soft metal. All steel construction 
with chrome finish. Reg. 13.95 


MODEL 548 Only 29.99 MODEL T-50 Only 9.99 
пана UNION 
IL ташта, 19" Steel Tool Chest 


LUFKIN 
50' Steel 
Tape 


Heavy gauge steel with rust-resis- 
tant undercoating. Deluxe paint 
spray finish. Has 1 tote tray and 2 
tray compartments. Overall dimen- 


White easy-to-read tape with foot 
markings and 16" centers. Smooth- 
action winding handle. Rust-resis- 


tant grey vinyl case. Reg. 6.35 
sions 19" x 9" x 9", Reg. 8.99 


Only 4.49 | " 
MODEL 9119 Only 5.88 
DEPOSIT COUPON BELOW AT YOUR ACE STORE TODAY! 


MODEL HW50 


Here's your chance for that exotic 
get-away-from-it-all vacation... 


All expenses paid by Ace plus $1000 in cash 


"(A!ternative European trip 
available) 


Just complete and deposit coupon at any Ace store before June 30, 1973. No pur- 
chase required. Use facsimile coupon if desired. Vacation trip will be awarded 
prior to July 31, 1973. Not open to contestants where participation is prohibited. 

ontest subject to Federal, State & Local laws. Prize will be awarded on a national 
basis and is open to persons 18 years or older. Prize not transferable and not 
refundable or redeemable in cash or cash value. PS 673 


\ HARDWARE ¢ 

uL Lib ——————————Ó—— ——— 
hg ا‎ 
City, Stale & Zip 


Dept. PS 673 
ACE HARDWARE CORPORATION 
6501 West 65th Street 
Chicago, Illinois 60638 
Talephone: 312-581-1600 
Dealer Inquiries Invited 
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City, State & Zip 
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Look and Listen 
[Continued] 


The 110, like its predecessor, is 
meant to be used without test equip- 
ment. To check the trackability of 
a cartridge—its ability to stay in 
the groove no matter how violently 
that groove 18 twisting and turning— 
you play the various bands provided 
and listen. Each passage is record- 
ed at five different levels. Almost 
any cartridge should be able to track 
the first level. Each succeeding pas- 
sage contains the same material cut 
at a higher level. This means that 
the playback stylus has to swing 
through more and more violent 
maneuvers, and achieve higher veloc- 
ities to track the groove. 


It's easy to judge 


A stylus failing to track is thrown 
back and forth so rapidly that it 
loses contact with the groove walls. 
Depending on which track and what 
kind of music is being heard, the 
sound can appear to lose clarity and 
turn muddy or become raspy or 
scratchy. You may even hear clicks, 
rattles, or other highly unmusical 
sounds. On bass drum strokes—a 
test for low-frequency tracking abil- 
ity—the stylus can actually be 
thrown out of the groove entirely. 

The toughest test is a band con- 
taining orchestral bells. The sizzling 
harmonics produce a stylus velocity 
in excess of 25 cm/sec. at 10 kHz 
(that's high!). And it takes quite a 
cartridge to stay in the groove. 

To me one of the most interesting 
bands on the new record is that 
of the sibilance test. I remember 
back in the late fifties when those 
spectacular London recordings of 
Gilbert and Sullivan operas began 
to come out. While the sound of the 
orchestra and the voices in general 
was absolutely breathtaking, on my 
rig there were those annoying 
scratchy sounds at the beginning of 
strong "s" sounds. 


| often wondered why 


Now I know. There's a lot of high- 
frequency energy in those sibilants, 
and they were momentarily jarring 
the stylus out of its usually tight 
contact with the groove wall. That 
little raspy sound—a bit like two 
pieces of sandpaper being rubbed 
together—was the result. 

In addition to bells, bass drum, 
and sibilance tests recorded at suc- 
cessively higher levels, the TTR-110 
contains longer orchestral selections 
from which the test bands are taken 
and a few bands to help you check 
out your equipment and make sure 
it's operating properly. You get it 
free when you buy a Shure V-15 
Type III cartridge, or, if you're not 
buying a cartridge but still want 
the record, you can get it for $3.95 
from your local hi-fi dealer or from 
Shure Brothers, 222 Hartrey Ave., 
Evanston, Ill. 60204. 


‘Youre a pretty 
important guy 


...When you know Electronics. And now you can learn enough to break into 
this exciting field right at home in your spare time. 


n 


How would you like to be the kind of 
guy other men come to for advice and 
“know-how”? 

The kind of guy businessmen and 
scientists lean on — and listen to? 

With a salary that can bring a guy 
respect? And an impressive title like 
Technical Representative or Customer 
Engineer. 

People admire a man like that. His 
success really shows. He doesn't have 
to be timid in business or social situa- 
tions any more... because he's im- 
portant. 

And you can be that man! 

How? By breaking into one of the 
most exciting growth fields of the 
Seventies . . . Electronics. 

Today, whole industries are built 
upon Electronics. It's Electronics that 
makes computers and automated pro- 
duction lines and modern aerospace 
developments possible. And to keep all 
these electronic miracles running — to 
see that problems don't occur, and to 
solve them when they do — the world 
depends on a new breed of profes- 
sional: the Electronics specialist. 

The demand for people with tech- 
nical skills is growing twice as fast as 
any other group, while jobs for the un- 
trained are rapidly disappearing. There 
just aren't enough trained electronics 
specialists to go around. 

With this kind of demand for quali- 


salary you've always dreamed about. 
Once you have some experience, you 
can make $12,000 a year or more... 
but beyond tangible rewards, is the 
satisfaction of working in interesting 
and vital new fields. 

You might think you need college 
to break into this great field. But you 
don't. You don't even have to leave 
home to go to technical school. 

The Cleveland Institute of Elec- 
tronics can teach you all you need to 
know, at home, in your spare time. 

CIE 15 the largest school in the 
country specializing exclusively in 
Electronics home training. The Insti- 
tute’s methods make learning Elec- 
tronics easier, even for men who once 
had trouble studying. 

It’s all spelled out in two informative 
books that CIE will send you FREE. 
Just mail reply card or coupon now. 
For your convenience, we will try to 
have a representative call. If coupon 
is missing, write: Cleveland Institute of 
Electronics, Inc., 1776 East 17th Street, 
Cleveland, Ohio 44114. 

It could be your first step toward 
becoming a mighty important guy in 
this fast changing world. 

Approved Under New G.I. Bill 


All CIE career courses are approved 
for educational benefits under the G.I. 
Bill. If you are a Veteran or in the 
service now, check box on reply card 
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or coupon for G.I. Bill information. 


is 
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A) fed people, you can carn the kind of 


Cleveland Institute 
of Electronics, Inc. 


1776 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 


Please send me 2 FREE books describing opportunities in 
Electronics and how to prepare for them. 


ТЕ а ee I 
(Please print) 


Address 


CI State Zip 


Veterans and Servicemen: aee. 
[] Check here for G.I. Bill information. 
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By JIM DUNNE / PS Detroit Editor 
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Wankel fever is spreading in Detroit 


Detroit looks with mounting excitement to the introduction of Chevy’s 
GMRE Vega next year. Least immune is GM president Ed Cole, driving 
force behind the GMRE program from the start. He keeps a countdown cal- 
endar on his desk, crosses off each day while waiting the big announcement. 
Although Chevy won't set a precise date, executives are now saying that the 
rotary car will make its appearance "in midyear 1974." That's about the date 
originally set two years ago. 

The first cars will have special front and rear styling and identifying trim 
that will greatly change the appearance of the basic Vega body. The 206-cu.- 
in. rotary engine will make the Vega a super performer among sub-compact 
cars. Standard equipment will include an automatic transmission, disk brakes, 


and inside, such allurements as a tachometer and full instrumentation. 


More to it than you see 


Thats the "74 Mustang. This is 
the car whose success catapulted 
Ford’s president Lee Iacocca to the 
top position in Dearborn. Ford big- 
wigs are quick to point out that the 
new Mustang will be the first U.S.- 
built car to shrink significantly, the 
opposite of the usual practice at 
American companies. Shoppers next 
fall will be enticed by the Mustang’s 
luxurious interiors, with Lincoln- 
grade upholstery and carpeting, and 
expensive sound packages that make 
the interiors as quiet as Ford's big- 
gest sedans. 


More zap for new Fords 


In 


42 


Ford plans extensive changes in 
its '74 engines. The 429-cu.-in. V8 
will be dropped completely, and re- 
placed by the 460 as the top power 
plant for all cars except the Lincoln. 
АП 400 and 460 engines will get 
electronic ignition for the first time. 
The 351 V8s sold in California will 
also have the maintenance-free igni- 
tion system. 

At the other end of the power 
offerings, the 2300cc in-line four will 
become standard on Mustang, op- 
tional on Pinto. Pinto wagons are 
slated for a V6 power plant just like 
the Mustang s, if Ford of Germany's 
Cologne works can build enough to 
match demand. Insiders also look for 
Ford to make a big thing of the V6 
Mustang performance, in hopes of 
countering Chevy's impact with the 
rotary-engine Vega. 


August you'll know 


American Motors advertising for 
the 1973 Matador is a subtle build- 
up for 1974. The "What's a Mata- 
dor?" theme will be answered when 
the newly styled 1974 bows in this 
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summer. 'The two-door is completely 
restyled, has a semi-fastback roof 
line, single headlights, fast-sloping 
hood and an entirely new appear- 
ance. Inside has been restyled, too. 
Matador four-door models will keep 
this year's body and be changed in 
1975. The Ambassador, which shares 
the Matador body, will drop the two- 
door model for 1974. 


Chrysler changes coming 


You'll see new big-car styling in 
1974. But the company’s major 
change is scheduled for its compact 
ears in 1976. The Valiants and Darts 
will get revised sheet metal, green- 
houses, and interiors. Until now, 
Chrysler has been reluctant to fuss 
with its compacts. They've been sell- 
ing well. Chrysler has had poor ex- 
periences with its big-car styling 
changes and figured the compacts 
were better off left alone. The last 
three styling changes given to full- 
size and intermediate cars resulted 
in sales levels well below expecta- 
tions, while the compacts more than 
held their own against competition. 
Chrysler knows a good thing when 
it sees it. Look for a continuation 
of the conservative styling in the 
1976 Valiants and Darts. 


Spring bumpers vs. shocks 


American Motors is going one 
way, Chrysler the other. AMC plans 
to install on 1974s a new metal- 
spring bumper that it says will meet 
all federal standards. 'This means 
elimination of hydraulic shock ab- 
sorbers, cutting costs significantly. 
AMC uses the steel springs in con- 
junction with the natural resiliency 
of the unit body to absorb front and 
rear five-mph impacts. 

Chrysler will be doing just the 
opposite. It now uses a metal-spring 


bumper support, but for 1974 will 
change to hydraulic shock absorbers 
on its big cars. While Chrysler has 
made no announcement, it is known 
the company believes its bigger cars 
require the more expensive, more 
sophisticated hydraulic units. 


Ford aims for 1975 


Most of the 1974 Ford products 
will have few styling changes, but 
there's a massive program in store 
for 1975. This year, massive styling 
changes are restricted to the Mus- 
tang. Only grilles and taillights of 
the other models will be revised. 
But 1975 will be different. Changes 
include: re-skin the Lincoln, Mer- 
cury and Ford big cars, Comet and 
Maverick. Most changed will be 
the small cars. They'll get a new 
body with a more boxy appearance. 
Interiors wiil have raore room. Look 
for lots of glass, better passenger 
comfort, and conservative styling. 


Mazda's rotary in Detroit 


All of the auto companies are us- 
ing Mazda engines in their Wankel 
programs. They start with the Jap- 
anese rotary, then try to come up 
with something better. It is widely 
known that GM and Ford put Maz- 
das on their dynamometer early in 
the programs to set some kind of 
base line. When AMC announced 
that it, too, had signed a Curtiss- 
Wright agreement, company officials 
unveiled a Gremlin equipped with 
a Mazda engine—one of AMC's 
first rotary-car prototypes. Chrysler 
started its current rotary program 
by purchasing a flock of Mazdas. 

Now GM has passed the Mazda 
stage, and is producing engines of 
its own design. Ford is about half 
way toward a unique rotary, but 
still uses a number of Mazda de- 
signs in its experimental engines. 
AMC and Chrysler still use the 
Japanese engine in their test cars. 


Massive RV-truck program 


A new Bronco, a special pickup 
truck, and a more powerful, rede- 
signed van chassis are under devel- 
opment at Ford for debut by 1975. 

The pickup truck has tandem rear 
axles, permitting four load-carrying 
wheels at the rear instead of two. 
This boosts carrying capacity and 
improves handling features. 

The new Bronco—actually a take- 
off from Ford's pickup cab and chas- 
sis, a la Blazer—should be on the 
market within a year, or just as soon 
as Ford can get it into production. 
Prototypes are on the test track now. 

Small van trucks, the type that 
can be converted into mini-motor 
homes, are being built with bigger 
engines, dual axles, and much heav- 
ier frames to carry the biggest camp- 
ers. Ford’s biggest van chassis will 
accept a camper box just as big as 
some smaller motor homes. 
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Today, a man needs a good reason to walk a mile. 
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Warning: The Surgeon General Has Determined ERU END - | | 
That Cigarette Smoking Is Dangerous to Your Health. CIGARETTES 


25 то. "tar; 1.6 mg. nicotine av. per cigarette, FIC Report FEB. /3, 


Dodge 


FUN. Dodge offers Recreational Vehicle 
owners the first network for complete 
RV service. At home or away from home, 
you can now drive into one of the 
strategically located Dodge Recreational 
Vehicle service centers from coast to 
coast for service. These service centers 
are stocked with the parts and equip- 
ment to service the engine and chassis 
components of Recreational Vehicles. 
Many of them are also equipped to 
make body and appliance repairs. These 
special RV service centers extend the 
existing Dodge Dealer service network. 
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DRIVE IN FOR SERVICE, DRIVE OUT FOR 


has the Numbc 
program that c 
RV SERVICE CENTERS. 


MOBILE TRAININ 
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VANS KEEP DEALER 
SERVICE UP TO DATE. As developments 
take place in the RV field, roving training 
vans bring this specialized servicing 
information to the technicians at the 
Dodge Recreational Vehicle service cen- 
ters and other Dodge Dealers’. This 
supplemental information is designed to 
give Dodge service technicians the 
latest data and techniques to effectively 
service your Recreational Vehicle. 
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assure you of quality nation 
wide service, Dodge hold 
in-depth training sessions а 
the Chrysler Training Center 
throughout the country. Thi 
training includes all aspect 
of RV repair: the body, livin 
systems, and power train an 
chassis components. Thes 
programs are regularl 
updated to include the lates 
RV servicing developments. 
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ROVING SERVICE VANS OFFER EMERG 
AID. Dodge gives RV owners another 
first with its growing fleet of Recreational 
Vehicle service vans. These units travel 
the highways and recreational areas 
looking for any make of RV that may 
need assistance. Each van is manned 
by a skilled service technician who has 
the parts, tools, equipment and training 
necessary to handle most field problems. 
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LOOK FOR DODGE AT THE RV RALLYES FOR 
FUN, FACTS, AND SERVICE. As part of our 
continuing effort to be of service to RV 
owners, Dodge is taking an active role 
in RV rallyes throughout the country. At 
these rallyes, Dodge RV service special- 
ists are on hand to answer questions 
and help with your service problems. 
Look them up at your next rallye. 


Turn to Dodge for 


leadership in 


ecreational Vehicles. 
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answered by mail. 


"Say, Smokey-" 


A clinic on cars by America's 
most famous mechanic 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: “Say, Smokey—" Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 


Installing larger rims 


I have a 1966 Impala with 14-in. 
wheel rims. I would like to install 
15-in. rims and tires. The lugs 
match, but the hub hole on the 15- 
in. rims is just a fraction larger. 
Would this shorten the life of the 
tires, or affect the car in any way? 

JACK HASSELL, Miami, Fla. 


I don’t believe the larger hole will 
cause any problem affecting the 
tires or car. The five lugs accurately 
locate each wheel. But it’s a little 
safer if the center pilot fits, so that 
if the lugs aren't tight you have a 
little more time to catch the prob- 
lem before you lose a wheel. If you 
are careful to keep the lug nuts 
tight, I believe you will be okay. 


A question of gasoline 


I am happy with the Renault 17 
I recently bought. However, I do not 
know which gasoline to use. The en- 
gine is a 1600cc hemihead with elec- 
tronic fuel injection, compression 
9:1. Two popular car magazines say 
to use regular gas, a third says use 
92 octane. All the Renault people 
say to use 92 octane, but my service- 
station man says that it’s not so 
much the octane, as the ingredients 
added at the plant that makes the 
difference. 

As I see it, 92 octane seems to be 
on the borderline between regular 
and premium gasoline. I have tried 
both regular and premium, and as 
far as I can tell the car performs 
equally well with either, and there 
are no knocks or pings with either. I 
wouldn’t mind paying out for pre- 
mium, but would sure like to save 
the difference if the engine will live 
with regular, 

C. H. WALKER, 
Hermosa Beach, Calif. 


First, Га say go along with 
the manufacturer's recommenda- 
tions, whatever the make of car. Sec- 
ond, any [uel that this car, with 
engine tuned to specs, will run on 
without pinging or detonating, is 
fine, with one exception: when the 
problem is tied up with an engine 
designed for no-lead. Here the wrong 
fuel will cause expensive mainte- 
nance, and defeat the purpose of 
antipollution fixes. 
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Regular gas does not mean poor 
quality. Octane is a term referring 
to a fuel's antiknock ability. Actu- 
ally there is more heat in a gallon 
of regular gasoline than in high-test; 
for that matter there is more heat 
in a gallon of diesel fuel—therefore 
more energy, if it is used properly. 


Adding a supercharger 


Ive heard talk of superchargers, 
and always wondered what they did, 
and how they affected gas mileage, 
power, and acceleration. I'm sure it 
would be educational to many peo- 
ple besides myself to have your 
views. Also, is there any way I could 
put a supercharger on my Pinto’s 
2000cc engine? Could you recom- 
mend someone to do the job? 

D. J. STOTHARD, N. Olmstead, Ohio 


Superchargers are devices that 
boost cylinder compression to the 
moon! They give engines a fantastic 
boost in power for their respective 
sizes, with gains of 400 percent pos- 
sible. But all this is assuming that 
the engine is designed from the 
ground up to handle this boost. I 
wouldn't recommend that you at- 
tempt to install a supercharger on 
your Pinto engine. This is a job for 
automotive engineers, and damned 
good ones. 

I know of no other way to get as 
much energy from a pound of fuel 
as with supercharging. Within three 
or four years all new big diesel 
trucks will be supercharged; and, if 
I had my way, so would all cars, My 
judgment now would be that turbo- 
chargers (another form of super- 
charger, driven by exhaust gases) 
are the only real relief in sight for 
the pollution problem. Admittedly, 
they won't take us all the way out 
of pollution trouble, but they are the 
only thing to my knowledge that 
would give some relief without wast- 
ing fuel. 


Downshifting an automatic 


My brother owns a 1963 Buick 
Special with V6 aluminum engine 
and automatic transmission. Even 
though it is automatic, he down- 
shifts when going around corners to 
save the brakes. My father says that 
doing this, even at low speeds, will 


ruin the transmission. Which would 
you do—ruin the transmission or 
wear down the brakes? 

S. M. WILLIAMS, Camp Hill, Pa. 


Your father is right. Your brother 
is a road-racer at heart, and if he 
doesn't quit  horsing that thing 
around, the problem will be moved 
up into the engine. And when he 
finds out what it costs to fix it, he'll 
know that brake linings are much 
cheaper. 


Oil runs out at high speed 


My problem is with a '72 Mercury 
429 that leaks oil at high speed. 
When I drive this car on city streets 
there is no oil leak, but on the high- 
way at 70 mph, for 50 miles the oil 
will run out the rear of the oil pan 
as if flowing out of a sieve. I had it 
back to the dealer four times and he 
won't fix it. This trouble started at 
about 300 miles and there's now over 
6000 miles on the odometer. Five 
quarts of oil only were used for the 
first 4200 miles, but it now just 
seems to run out. I keep it at the 
full mark on the dipstick. Could that 
be too much in the crankcase, or 
the wrong stick for the engine? 

J. W. MILLER, Dearborn Hts., Mich. 

First let me suggest you use the 
"Ford Listens Better" service, and 
if that works, your problem will be 
solved at no expense or worry to 
you. If they ignore you, here's my 
advice: 

Overfilling the oil supply will 
cause excessive leakage. You could 
drain and fill to factory specs, and 
check that level against the dipstick. 
Before draining, be sure you wait 
until the engine has set for 20-30 
minutes. Next, thoroughly wash the 
engine with mineral spirits, or some 
nonflammable solvent, then drive at 
higher speed and examine the engine 
for exact leak location. Hopefully, 
Lhis won't be so vague you can't pin- 
point the area, and a fix can be 
made. Then I guess the only prob- 
lem left is who pays for it. If Ford's 
"Listening Service" listens, please 
let me know. 


Hot engine won't start 


When the 445 engine on my 1969 
Oldsmobile 98 is hot it refuses to 
start. It acts like the battery is dead 
and just won't turn over. If I wait 
30-45 minutes, it turns over normal- 
ly and starts. I have been through 
the course of tune-ups, cleaned bat- 
tery terminals, etc. I use premium 
fuel and 20 W oil. Can you solve 
this? 

WILLIAM MARSH, Joliet, Ill, 


I believe there are two possible 
problems. (1) You didn't mention 
whether this engine had been recent- 
ly overhauled, but if so, maybe it is 
set up too tight. When it's hot it just 
turns over so hard that the starter 
can't handle it. (2) Assuming that 
your engine doesn't have excessive 

Continued 
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you can 
protection of an AC Oil Filter 


To provide efficient protection for your 
car's engine, the oil filter must be posi- 
tively sealed against leakage... AC Oil 
Filters are built to assure this protection. 

AC spin-on oil filters must pass the 
rigid "Leak-Test" Machine inspection 
before being accepted. One more rea- 
son why you can rely on the protection 
of an AC Oil Filter. 

There is a difference in oil filters. 


AC's high standard of quality con- <= P| 
ТРУ brand." 


trol helps make the difference. To: 


AC keeps you going when the going's tough 


The" Leak-Test...Üne more reason why 
rely on the 


keep your engine running clean, go with 
the "tough one" for your car... an AC 
Oil Filter. 

AC is the original equipment oil filter 
for GM cars... and the replacement oil 
filter for all American-made cars, and 
most imports. So next time you change 
your oil filter, whether you do it yourself 


or have it done, insist on an AC. 


AC Oil Filters are available at 
more retail outlets than any other 


R: *Based on the results of 
"5. an independent survey. 
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AC SPARK PLUG DIVISION 


drag, your trouble is in the battery 
and starter system. Start with the 
easiest and quickest check on the 
battery for high-rate discharge un- 
der full load when hot. Next, assum- 
ing the battery is okay, check the 
starter draw on hot start. You'll find 
the trouble in this circuit. 


Mysterious oil warning 


I own a 1969 Torino with 351-c.i. 
engine with 39,000 miles on it. Up 
to this year, normal startup caused 
the red oil light to go off about the 
time the engine reached idling speed. 
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Questor 


"Say, Smokey—" 


[Continued] 


Then I had an oil and filter change, 
using the same types as before. After 
that it took two or three seconds for 
the light to go off when I started up 
if the engine had been shut off for 
several hours. But the light would 
go off promptly when the engine was 
still warm. The oil consumption is 
still good. The garage here wants to 
tear the car down and see what's 
wrong. Is that necessary? 

Н. W. Gravey, Charlotte, N.C. 


Stop and think about this thing! 
Wasn't it very much colder in North 
Carolina this spring at the time vou 


| 


If you have a trailer, camper, | 


or load your car's trunk down, 


put on airs... Thruway Air 
Adjustable shock absorbers. 
They'll level that car out, im- 
prove steering, 
braking and 
handling, make 
driving easier. 
You'll get 
where you're 
going relaxed | 
and ready | 

for fun. And 

safely. 


control air fill optional. Help 
eliminate rear end sag and 


deadly sidesway, restore safe, 
sure braking and steering with | 
Air Adjustable shocks by... 


MUFFLERS/ SHOCKS 


Š the safe, sure way to go!- 


Goerlich's/Box 537 
Toledo, Ohio 43693 


DON'T MISS THRUWAY CAR & TRACK, 
THE EXCITING ALL-AUTOMOTIVE TV SHOW. 
See your TV GUIDE for local time and station, 
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wrote? That might very well have 
caused the lag in time for the light 
to come on when the engine was 
cold, since you say it is still normal 
on a warm engine. 

Your best bet, if worried, is to put 
a master gauge on the engine and 
read exactly what's happening. De- 
termine from that whether you need 
oil supply or not. In colder weather 
the oil takes longer to get back to all 
the areas and build up pressure. 
And that's just one of the reasons 
for using lighter-weight, or multi- 
viscosity, oils in colder weather. 


Emission-control moan 


I want to raise the performance 
level of my '72 Catalina 400-c.i.d. 
with 2-bbl. carb and A/C, What can 
be added on, taken off, or changed 
to make this car perform like the 
high-compression jobs of the sixties? 
I don’t have enough reserve power 
in highway passing situations, and 
the emission-control devices make 
the car sluggish from 0-30 mph. I 
would appreciate your professional 
recommendations. 

Les LAMONT, Detroit, Mich. 


The engine is still the same as it 
was—nothing has changed really. 
The things done to your car to com- 
ply with emission control were done 
knowing full well that performance 
would be hurt. To go around this 
would be illegal and against the 
spirit of a deadly serious problem. 
I know how you feel when you mash 
down on a great big hunk of noth- 
ing, but it looks like the best answer 
is to sweat it out along with every- 
one else until the car makers quit 
moaning and groaning and get busy 
inventing. I’m pretty sure they've 
got the message now. 


Poor-braking problem 


Can anything be done to improve 
the miserable braking system (non- 
powered) on my ‘63 Rambler Clas- 
sic wagon? In my opinion—having 
driven this rolling coffin nearly 10 
years—the brakes were dangerously 
inadequate even when new, and after 
a couple of overhauls they have next 
to zero stopping capacity. The self- 


adjusters were removed during опе 
overhaul. Would reconnecting them | 


help? How about some kind of super 
brake lining, or an accessory power 
booster? 

A. J. RICHARDS, Bakersfield, Calif. 


If you are serious, go to a premi- 
um lining like Grey Rock or its 


equal, and add a Bendix or Mid- 


land vacuum power unit. Make sure 
the drums, seals, and wheel cylinders 
are in good shape and уои ll stop as 
well as vou could want. Ап appre- 
ciable change won't occur without 
adding power. Тһе self-adjusters 
are in the right place, in my opinion, 
if they. went into your mechanic's 
scrap barrel. Gs) 


| 
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WITH 794. BRANDS TO PICK FROM, 


WE FIGURE YOU NEED A LITTLE HELP. 


HOW WE CAN HELP. With al- 
most 800* different companies putting 
their names on every kind of recreational 
vehicle imaginable, how do you make an 
intelligent buying decision? 

We can give you some help here, 
by touching on a few important points to 
look for. But to help you dig in a lot 
further, we're offering "The Consumer's 
Guide to Recreational Vehicles"—a 
must-read before you buy anybody's RV. 

For in-person help. you should 
visit an Open Road dealer. He's a knowl- 
edgeable fellow who doesn't have to talk 
you into any one type, because Open 
Road makes them all: motor homes, 
van motor homes, mini motor homes, 
campers, travel trailers. In 29 different 
models. priced $1,395 to $13,295.t He 
can also help your financing. with a plan 
that makes our finest motor home as 
easy to own as a station wagon. 


IT HELPS TO HAVE THE 
INCREDIBLE 
STRENGTH OF 
UNI-BOND. You 
could pay thousands 
of dollars more for 
somebody else's 
motor home to get 
the kind of strength 
we build into the walls, roofs and floors 
of our Statesman series. 

An aluminum exterior is first 
bonded to tough crossgrain plywood. 
Which is then bonded to a core network 
of solid wood framing studs and cellular 
foam. These in turn are bonded to the 
interior to a second layer of crossgrain 
plywood with a vinyl-clad natural wood 
veneer. The result of all this?An impact- 
resistant shield that keeps noise, heat and 
cold outside, where they belong. 


*Recreational Vehicle Institute "Facts and Trends? 1972. 


TMfgrs. suggested retail prices. excluding tax, license, 


transp.. dealer prep. and factory or dealer-installed options, 


if апу. 
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WE HELP YOU FEEL LIKE 
YOU'RE IN А HOME. Inside you'll feel 
good. Every Open Road has an interior 
to be proud of, whether you buy our least 
expensive camper or our best motor 
home. 

For example, we finish our wood 
cabinet doors on the inside, just like the 
outside. We even put moldings on the 
edges (drawers, too) so they keep out dust 
and feel smooth to the touch. On most 
models, deep pile nylon carpeting is 
standard, wall-to-wall. Mattresses are 
thick, showers are inviting. Our uphol- 
stery fabrics are beautiful but tough and 
treated to ward off stains. Appliances are 
name brand, specially constructed to 
hold up under rugged RV use. 

It also pays to look for the things 
you don't see, like how a manufacturer 
hangs his cabinets. Open Road anchors 
them into solid wood studs. Many others 
simply screw them into thin plywood 
panels, where they can work 7 
loose from the vibration ggi 
of normal road travel. 


In short, the days of roughing it 
are over. With Open Road you get the 
comforts of a good home. built to last. 

HELPIS WHERE YOU NEED IT. 
There's a strong argument for buying a 
long-established brand name with hun- 
dreds of dealers all over America. (At 
trade-in time, see how much more our 
name is worth.) Our nationwide network 
provides help away from home, whether 
it's full service, parts or information on 
the best campgrounds. 


page "Consumers Guide 
to Recreational Vehicles" ($1.50 value) — 
along with your oversized full-color catalog 
giving details on all 29 Open Road models. 
I enclose $1 to cover handling and shipping. 


CI Please rush free rental information, un- 
der separate cover. 


А j 
City — State Zip 
HELP Headquarters 


Inventors 


New Ideas from the 


The PS pick of ingenious inventions recently patented 
ILLUSTRATIONS BY DANA RASMUSSEN 
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In-line collection booths speed traffic through tollgates 


Two booths in a single traffic lane might help to unblock delays at toll plazas 
that cannot be widened to accommodate peak or growing traffic loads. Both 
manned and automatic gates could be arranged in line, according to this in- 
ventor. Signs would direct a car to the forward station when it was free, allow- 
ing a second car to move in behind. Coordinated signals would give a driver 
who had paid at the rear booth a green light to proceed all the way through. 
At off-peak hours, only one gate of a pair would be manned and signals would 
direct all drivers to the working position. 


Hanger stacks garments 


uou t 


лы 


Suspended from а single wire 
hook, this multiple hanger would 
hold three suits or other garments 
to conserve closet space, to simplify 
packing, or merely for lugging them 
home from the cleaners. For un- 
packing or hanging, a rigid support- 
ing member could be angled up to 
spread and space the garments. Any 
single item could then be removed 


as if it were on a separate hanger. 
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Truck step lifts mechanic 


Hooked over the front wheel of a 
truck, this portable, adjustable, fold- 
able step would put a driver or me- 
chanic in a better position to reach 
and work on the engine of a vehicle. 
Supported by the wheel and cush- 
ioned against it, the platform could 
not skid out underfoot. The cross- 
grooved surface of the step would 
provide further protection against 
possible accidents. 


Air tool pulls car-body dents 


Many types of car-body damage 
might be repaired more easily if 
body shops used this portable tool, 
powered by the shop compressor. 
The tool's venturi tube would create 
suction under two  rubber-lipped 
cups. One would grip the ground, 
the other the dented surface of a car. 
Positive pressure would be applied 
by an angled ram against a vertical 
mast. А chain holding the dent-pull- 
ing vacuum cup could be adjustably 
positioned on the mast. 


Tent flap eases cleaning 


t 


Folded down from the base of 
waterproof tent, this threshold flap 
would make it easier to sweep out 
the interior of a tent. Forming a 
rounded sill when in open position, 
the flap wouldn't interfere with the 
movement of people or heavy camp- 
ing gear. Zipped to closed position 
(by slide-fastener attachment to the 
lower edges of the door panels) the 
drop cloth would help to weather- 
seal the tent and to keep out leaves, 
debris, and dampness. 


The following patents have been issued on these 
inventions: 

In-line tollgates—No. 3,686,627 to Louis D. 
Rubenstein, Bronx, N,Y.: Multiple hanger—No. 
3,584,746 to Louis G. Marchman, Vandalia, 
Mich.: Truck-repair step—No. 3,590,950 to 
Phillip M. Wilson, Satsuma, Ala.; Vacuum dent 
puller-—No. 3,584,836 to Edward F . Brubaker, Sr., 
Salem, Ш. ; Tent-cleaning flap- No. 3,586,013 to 
David J. Gladden, Wichita, Kans. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents, Washington, 
D.C. 20231, at 50 cents each. To write to an in- 
ventor, if the address given above is insufficient, 
address him (by name and patent number) in care 
of the Commissioner of Patents. 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. ЕТС 
av. per cigarette, FIC Report Aug: 72 


USE IT ALL 
AS YOU GET READY 
FOR A NEW CAREER... 


$1,500.00 worth of two-way 


—— 
electronic communications equipment! 


Bell & Howell Schools announces a new 
learn-at-home program that gives you 
"hands on" experience with commercial- 
grade equipment—as you prepare for a 
business of your own in two-way radio 
electronic communications servicing. 

You need "hands on" experience 
with a real, commercial-band FM transceiver 
and actual commercial-grade test equipment 
—to take full advantage of growing oppor- 
tunities in electronic communications. 

Two-way radio communications is a 
healthy growth area in electronics. And it's 
lucrative. Almost two million commercial 
two-way radio systems now serve as vital 
communications links for trucks, planes, 
boats and taxis. And the FCC requires each Q. a 
system to have its equipment serviced Ы 2 Ves 15 ^ EM 
regularly by a licensed technician. That's ih s UR E | 
where you come in. But you need career- 
oriented training—plus your 
FCC license. 

Knowing how 
to put an amateur 
radio kit together 
won't help 
when 
you're 
"on the 
job'— 
servicing 
two-way 
radio 
systems for 
aircraft or advising 
trucking companies about 
their land-mobile communications 
system. For that, you need "hands on" 


experience with the real thing. This unique is convenient, you can have the equipment 
new Bell & Howell Schools learn-at-home shipped to your home in return for a $100 
program gives you just that. You can work deposit, which is refundable when you 

with the equipment by attending one return the equipment. 

of our special "help sessions" or by Find out more about this exciting 
dropping by one of the Bell & Howell new Bell & Howell Schools program. There's 
resident schools. If neither of these plans no obligation. 


For free facts, mail attached card today! 


Let Bell & Howell Schools help you get ready for an exciting career 
or business of your own in two-way radio electronic communications? 


Bell & Howell Schools has helped thousands of people 
prepare for careers—and businesses of their own—in 
electronics. You can have absolute confidence in the 
thorough training you get. 

Expert instructors at Bell & Howell Schools 
plan each program to answer a single question: "What 
qualifications will you need to take advantage of actual 
career opportunities in electronics?" They then build 
each program to give you those exact qualifications. 

To get ready for a business of your own in two- 
way radio, you need: 1) career-oriented training: 2) FCC 
License; 3) "hands on" experience with commercial- 
grade equipment. Bell & Howell Schools.now offers this 
new at-home training program that gives you all three. 
(See FCC License Warranty on attached card.) 


JUST LOOK AT ALL THE EQUIPMENT 
YOU'LL WORK WITH 
DURING YOUR TRAINING PROGRAM 
WITH BELL & HOWELL SCHOOLSI 
Commercial-Band FM Transceiver . . . exactly 
the kind of two-way radio you'll service throughout 
| your career. 


jA 
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Deviation Meter 
„ „ . Model favored by many 
working technicians to check 
modulation of transmitted signal. 

Frequency Meter... 
highly sensitive instrument used to 
check signal frequency within precise 
tolerances established by government 
standards. 

Power Output Meter... meter 
used almost universally by trained and 
licensed technicians to check power output— 
or wattage—of signal. 

Alignment Generator 
...acustom-designed unit 
you use to generate test 
signals for transceiver 
alignment. 


FCC REGULATIONS GIVE YOU THE OPPOR- 

TUNITY TO START YOUR OWN BUSINESS! 

The Federal Communications Commission re- 
quires that all commercial two-way communications 
systems be checked and serviced by a licensed tech- 
nician at regular intervals. . 

As a Bell & Howell Schools graduate, you'll 
have the technical know-how you need. With your FCC 
license, you can go out and eventually build your own 
business—signing contracts with companies that use 
two-way radio. FCC regulations could mean security 
and regular income for you! 


BELL & HOWELL SCHOOLS OFFERS YOU 

THESE SPECIAL ADVANTAGES: 

Help Sessions Scheduled regularly every few 
Saturdays at the Bell & Howell Schools and in many 
other cities throughout the U.S. and Canada. Top in- 
structors give you personal help and guidance. 

Transfer Privileges After completion, you can 
transfer to any of the resident schools for more ad- 
vanced study, if you wish. 

Lifetime National Placement Assistance Helps 
you locate a job after you complete your program — and 
throughout. your career. 

Veterans' Benefits We are approved by the 
state approval agency for Veterans' Benefits. 

Student Financial Aid We are an eligible in- 
stitution under the Federally Insured Student Loan 
Program. 


EXCLUSIVE ELECTRO-LAB? — 
YOURS TO KEEP! 
To make sure you get prac- 
tical experience with instru- 
ments used daily by 
professionals, we've 
integrated into your 
program three pre- 
cision instruments 
you assemble yourself 
and keep: 


Design Console Use this 
to rapidly "breadboard" 
circuits without soldering. 
Oscilloscope Offers bright, 
sharp screen images, 3-way 
jacks for leads, plugs. 
Transistorized Meter Registers 
current, voltage and resistance. 


DETACH AND MAIL 
POSTAGE-FREE CARD 
TODAY! OR WRITE: 


An Electronics Home Study School 


Ё BELL = Howell SCHOOLS soms 


4141 Belmont, Chicago, Illinois 60641 


' Recreation 
1 Roundup 
№ ...on the go with PS——on and off the road 
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Here come the midi-motor homes 


The Dodge stretched-van chassis [Recreation Roundup, Feb.] has made 
it possible to lengthen mini-motor homes by about three feet. One of the first 
to hit the market with the new combination is Cobra. Their Mini-22, above, 
sleeps six and is fully self-contained. As shown here—equipped with air 
conditioning and a 3000-watt generator—it costs about $12,250 f.o.b. This puts 
it in approximately the same price range as many standard 22-footers. Price, 
however, seems no longer to be the reason why many people buy van-based 
motor homes. They find the vehicles more akin to cars than to trucks. 


trailers, and ATVs. Two Ford F-100 
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Rubber-ball suspension for RVs? pickups equipped with the Lord sus- 


Engineers for the Lord Corp. of 
Erie, Pa, are experimenting with 
the new Lastosphere suspension sys- 
tem shown below as a way of provid- 
ing better handling for pickups, tent 


pension were entered in the recent 
Mint 400 in Las Vegas with encour- 
aging results. 

George Wilson, a test driver for 
Lord, says the Lastosphere suspen- 


sion does not bottom 
out as metal springs 
lh do and tends to last 
—] longer under rough 


a Neonat conditions. He claims 

| Spring that a pickup's ride 

| i неке! and handling stability 
| kom Upper over rough roads are 

| ч adapter . 
alate also improved. 
e Lastosphere Lord makes the 
"xo. spring Lastosphere suspen- 


assembly sion for concrete mix- 


ers, dump trucks, and 
other heavy  equip- 
ment, but believes it 
can Бе successfully 
modified for recrea- 
tional and fun vehi- 


Guide-rod 
i anchor 


Lower 


Twin -beam 
(axe) cles. Cutaway reveals 
E how "rubber balls" 
"US е^ мА > squeezed ир by the 
ki rA ge dm d axle absorb shocks. 
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RVs and the gas shortage 


Have the reports of future gas 
shortages, increased fuel prices, and 
plummeting mileage performance of 
new cars dampened enthusiasm of 
recreational-vehicle buyers? Appar- 
ently not, Гуе learned after survey- 
ing RV makers, suppliers of motor- 
home chassis, and industry experts. 

Except for a little grumbling about 
what the new pollution packages are 
doing to gas mileage of motor homes 
and towing vehicles, practically no 
one is paying any attention to the 
fuel crisis in the RV arena. That's 
surprising in view of the 5-8 mpg 
most motor homes average, and the 
similar performance of cars towing 
heavy trailers. 

Гуе frequently had to pump over 
40 gallons of gas per day into motor 
homes I've driven, which is pretty 
costly at 35 to 40 cents per gallon— 
about the average price of fuel 
around the country. Should the price 
eventually hit $1 per gallon, as some 
experts predict, the cost squeeze on 
RV owners will really hurt. 

Its true that most motor-home 
and trailer owners don't travel this 
way for economy. They like the life. 
But escalating fuel prices could 
make motor-home and trailer trav- 
eling a trip too rich for many of us. 

If gas prices jump much higher, 
experts tell me that RV trips will 
get much shorter to save fuel, but 
it won't stop the booming sales of 
RVs—at least in the next five years. 

Its a good time for RV owners 
to start perfecting their techniques 
for stretching gas mileage. Keeping 
tires inflated to specs, avoiding ex- 
cessive speed, and keeping your car 
or motor home tuned up can help. 


Things to write for 


"Be Kind to Your Outdoors" is a 
new 28-page booklet with tips on 
what you can do to help preserve 
America. It's also a mini-catalog of 
White Stag camping and backpack- 
ing gear and outdoor clothing. It's 
25 cents from Hirsch-Weis/White 
Stag, 5203 S.E. Johnson Creek 
Blvd., Portland, Ore. 97206. 

Uncle Mike's 1973 Catalog, which 
contains “probably the world’s larg- 
est selection of sling swivels for rifles 
and shotguns,” is available free from 
Michaels of Oregon, P.O. Box 13010, 
Portland, Ore. 97213. 

How to Build Low Cost Motor 
Homes by Louis McClure ($8) is 
new from the Trail-R-Club of Amer- 
ica, Box 1376, Beverly Hills, Calif. 

California Bike Tours is a fine 
new collection of suggested trips, 
with easy-to-read tour maps, for bi- 
cyclists in the Golden Gate State. 
It’s $2.95 from Gousha Publications, 
P.O. Box 6227, San Jose, Calif. 

Just getting interested in RVs? 
“The Way to Go” is a fine introduc- 
tion prepared for you by the Recre- 
ational Vehicle Institute, 2720 S. Des 
Plaines Ave., Des Plaines, Ill. 60018. 
It’s 50 cents. as 


"73 Ford pickups - 
start the better 
ideas coming 

all over again! 
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Behind seat iss orage space Ford box cover looks and fits 
not gas tank on most models. right, protects your cargo. 


.. Full-foam seat over 5 in. deep Heater is modern blend-air type; 
. .. isstandard in every cab. optional “air” is all built in. 
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A better idea for safety: 
Buckle up. 


FORD PICKUPS 


FORD DIVISION C Sora Works like a truck/rides like a car 
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Today's Army has 
more good iobs to fill 
than anybody. 


We make job hunting easy on you. 

For starters, wel send you a list of over 300 jobs. 
Circle the ones youre interested in. (Don't worry about 
experience or training. We'll give you that.) 

Next, take your list to your nearest Army Hepresenta- 
tive. lell him what you want to do, and where you want to 
do it. If youre qualified, he ll help you get it. 

You won't have to quibble about pay. Everyone 
starts the same. $307.20 a month before deductions. (How 
far you go after that pretty much depends on your ability.) 

You wont be short-changed on fringe benefits either. 
Free meals, tree lodging, free medical and dental care, and 
30 days paid vacation a year are just a few. 

It youre looking for a job thats as good as you are, 
send the coupon. Or see your Army Representative. 
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Army Opportu 
P.O. Box 5510, |. M PÀ 19143 


I'd like to know more about job-training and promotion in today's Army. 
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Radiation safety of modern microwave ove 
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The Hot New Fight 


Over Microwave-Oven Safety 


By C. P. GILMORE 


P February "73, POPULAR SCIENCE 
published a buyer's guide to micro- 
wave ovens. Since then, a major 
storm has blown up (again; it's hap- 
pened before) over whether micro- 
wave ovens are really safe. As a 
result, we've had a lot of questions 
from readers on possible microwave 
hazards. 

I've just visited with manufactur- 
ers across the country, read reports 
Of scientific investigations, talked 
with some of the country's foremost 
experts, and visited the Bureau of 
Radiological Health (ВЕН) in 
Rockville, Md., the FDA’s agency 
that sets standards for microwave 
ovens and decides what’s safe and 
what isn’t. 

As a result, I have my own views 
on the controversy. But I’d rather 
give you the facts and let you make 
up your own mind. Here they are: 

A microwave oven cooks with 
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radio energy. The radio signals, usu- 
ally at a frequency of 2450 MHz, 
are about five inches long—hence the 
term, microwaves. 

' Microwaves are a form of electro- 
magnetic radiation. (Broadcast radio 
signals and light are electromagnetic 
radiation, too.) When microwaves 
are absorbed by food molecules the 
energy in the beam is converted into 
heat. In a modern microwave oven, 
the energy density can reach 100 
watts per square centimeter (100 
УУ / стт?) —а lot of heat. 

Microwave cooking's main advan- 
tage is speed: In perhaps 30 minutes 
it can cook a roast that might take 
several hours by conventional meth- 
ods. The microwaves inside an elec- 
tronic oven are certainly dangerous. 
Anything that can cook a hamburger 
in 60 seconds can do the same thing 
to your hand. The controversy now 
raging is over this question: Does 
all of the energy really stay inside? 
Or does enough leak out to present 
a hazard to those around it? 

It's the level that counts. At 


this moment, as you read this, you 
are surrounded by a microwave field. 
It comes from local TV stations, 
radar, police radio, and other sources. 

Continued 


CROSS SECTION OF 
RADIATION TI2AP 


GASKET 


TOP OF OVEN 


DIELECTRIC 


Vv 
"Choke'' seal (above) blocks micro- 
waves. Plastic dielectric in rectangular 


cavity forms quarter-wave trap that pre- 
sents a short circuit to microwaves. Con- 
ducting gasket also suppresses leakage. 


i£ 1973 Lorillard 


Get away from the crowd. 
` Get the flavor you want in ий -- 
Old Gold Filters. | 
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Youd expect this kind of luxury 


Individual reclining seats in glove-so 


in $6,500 European cars. 


Wood-grain dash, cut-pile carpeting тон 


йу ды 


"...Anything that can cook a hamburger in 60 seconds сап do 


It is constantly penetrating vour body and being ab- 
sorbed by the tissues, but it is so weak that it doesn't 
do any damage. Some people are exposed to far higher 
microwave fields in their jobs. Technicians around high- 
powered radar transmitters, for example, or workers in 
plants where microwave ovens are used to dry plywood, 
spend many hours a day in fields thousands of times 
stronger than those around vou now. 

Some experiments illustrate the hazards of over- 
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Check for radiation leakage is made on every microwave 
oven before it leaves factory. Cone-shaped tip is spacer that 
holds radiation sensor at exact 5 cm distance from oven door. 
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exposure dramatically. If a rabbit's eyes are exposed to 
a microwave level of 100 milliwats per square centimeter 
(100 mw/cm*) for one hour, the temperature of the fluid 
in the eyes rises to about 110 degrees F and a week later 
the rabbit develops cataracts. 

Repeated experiments have shown that it takes radia- 
tion levels of about 100 mw/cm* to cause such damage— 
and it has to be applied for about an hour. 'Thus scien- 
tists, industrial authorities, and government officials de- 
cided some years ago that one tenth that amount—10 
mw/cm —should be a safe upper level for workers 
around microwave-generating equipment. But in 1968, 
in setting standards for microwave ovens designed for 
home use, the BRH took a more conservative stand and 
set the limit at опе mw/cm’ as the unit leaves the fac- 
tory. And it can rise to no more than five mw/ cm” during 
the life of the unit. Furthermore, all measurements 
must be made just under two inches from the oven. 

A lot of people claimed this rule was unnecessarily 
severe. With the inverse square law, the intensity of 
radiation falls off by an amount proportional to the 
square of the distance from the oven. Thus if micro- 
wave leakage mounted to one mw/cm* two inches from 
the oven door, it would be just 0.04 mw at 10 inches 
and 0.004 at 30 inches—less than the field from TV. 

Still, some people have doubts. 'They argue: 

1) Leakage rates may sometimes exceed standards. 

2) There may be hazards associated with low levels 
of radiations not yet commonly recognized. 

What about leakage? The cooking compartment of 
every microwave oven is made of metal, which contains 
the microwaves completely. The grill at the door 


But not in an American 
compact at $2,695. 


New comfort and luxury have 
come to the rugged, reliable Ford 
Maverick. 

Our Luxury Decor Option gets 
you the luxuries shown at left, plus 
about 30 others, including steel- 
belted radial-ply tires. Tests show 
that the average driver can expect 
40,000 miles of tread life under 
normal driving conditions. 

Every 1973 Maverick comes 
with a refined suspension system, 
thicker seats, European-type arm 
rests, carpeting, plush door padding. 
The ride is quiet. 

Test drive a Maverick at your 
Ford Dealers. And see how luxurious 
arugged, reliable compact can be. 


FORD MAVERICK 


FORD DIVISION 740 


*Car shown: $2,695 sticker price. Dealer preparation, 
destination charges, title fees and taxes extra. 


Better idea for safety... buckle up. 


the same thing to your hand..." 


through which you watch the food cooking contains 
holes a fraction of an inch in diameter. Since the 
microwaves are about five inches long, they cannot get 
through. The only leakage that can occur is around 
the door edges. To prevent this, oven makers use three 
kinds of seals. 

First is metal-to-metal contact, the metal door touch- 
ing the metal cabinet. But over the years, doors can 
sag or bend and hinges spring, and energy can leak out. 

More effective is the capacitative seal. 'ТҺе metal 
door and oven frame, separated by a thin plastic insula- 
tor, form a capacitor that tends to absorb most of the 
energy. This seal is more tolerant of misalignment than 
the metal-to-metal seal. 

Most effective is the choke seal (see diagram). It 
works even when the door gapes up to one-eighth inch 
or so, and thus tends to do a good job over long periods 
and even when abused. | 

Often two seals аге used: a choke and a metal-to- 
metal seal, for example. And the “metal” can either 
be springy mesh or conductive plastic— which tend to 
make good contact even if the door is a little out of line. 

How do ovens hold up under use? Robert G. Britain, 
Director of BRH's Division of Electronic Products told 
me that his division makes continuing random surveys 
of ovens in homes and restaurants across the country. 
Almost never do they find a unit built since the stan- 
dards were established that exceeds permitted levels. 

The question of low-level effects. Current stan- 
dards are based primarily on the principle of keeping 
microwave radiation below the level needed to cause 
heating. But might there be other effects brought about 


by small amounts of microwave radiation too weak to 
cause heating? 

Many Russian investigators think so. Their published 
papers say they've found that people working in rela- 
tively low-level fields have headaches, are nervous, irri- 
table, and unable to do their jobs as well as people 
not exposed to microwaves. 

So far, nobody in this country has been able to con- 
firm such effects. Dr. Alan Frey of Willow Grove, Pa., 
has shown that people can hear microwaves directly— 
if they're pulsed at an audible frequency and the power 
of the pulses is high enough. Drs. Susan Korbel and 
W. D. Thompson of the University of Arkansas say rats’ 
behavior changed with radiation. Dr. C. A. Ummersen 
of Tufts University reported that chick embryos de- 
veloped abnormally. 

But obviously serious effects, such as the abnormal 
embryos, occurred at levels far above even the occupa- 
tional standards of 10 mw/cm*’—enough with the em- 
bryos to cause a six-degree rise in temperature. 

While no one has proven conclusively that low levels 
of microwave radiation over many years of exposure 
are harmless, most experts agree that the chance that 
they do any damage is extremely slim. 

As you may have guessed, l've made up my mind. I 
think microwave ovens are safe. And while no one can 
absolutely rule out the possibility that someday, some- 
where, someone will discover that those exposed to low 
levels are harmed in some way, I think such a prospect 
is definitely one of life's minor risks. 

But don't take my word for it. You've got the evi- 
dence. Make up your own mind. 
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New 
Winchester- 
Western 


Ball Powder 


Data Book 


Recommended loads with 
the quality performers 
handloaders prefer. 


Handloaders have long recognized Olin 
Ball Powder as a superior smokeless 
propellant that meters evenly, packs 
properly, and burns cleanly for con- 
trolled ignition, progressive burning 
and fast barrel times with highly uni- 
form ballistics. But they wanted more 
information on ballistics and recom- 
mended loads. So we've just published 
a handy reference booklet for use with 
Winchester-Western Ball Powder and 
components and selected components 
of other manufacturers. 115 not a man- 
ual on how to reload but provides the 
experienced handloader all the data 
he needs to get just the performance 
he wants in his shotshells and center 
fire ammunition. If your dealer hasn't 
received his copies, write to E. A. 
Matunas, Manager, Ammunition 
Components Sales. 

WINCHESTER: ЖБ. 275 Winchester 
Avenue New Haven, Conn., 06504. 
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BALL POWDER 
- LOADING DATA 


For Shotshells and Center Fire 
Rifle and Pistol Cartridges 


First Edition Issued May 1973 
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Here's what you get for $14.95. Other 


jaw sizes are available and sell Tor about 
52 apiece. Photo at right shows joint 
gripped at one end only. You can't do 
this with a regular bar clamp without 
spanning entire assembly. 


PERSONAL-USE REPORT 


Short Clamp 
Does the Job of 
a Bar Clamp 


Universal Clamp is probably the 
first challenge to conventional bar 
clamps to pop up in some time. In- 
vented by a glue-up man in a wood- 
working shop, the clamp functions 
efficiently in bar- (or pipe-) clamp 
applications but without the pipe 
weight. And with accessories that 
come as part of the package, it can 
even be used as a miter-joint clamp 
or as a bench vise. 

Key to this clever idea: the inter- 
changeable U-shaped jaws. They can 
grip stock from 3/4" to 1 5/8" thick, 
and can be inserted on either side of 
the clamp. One leg of each U is 
toothed to grip the wood. 'This can 
mar the work but most times you set 
up so the scar ends up on the back. 
If this isn't feasible, you can use a 
shim between the jaw and the wood. 
Shims also work for gripping odd- 
thickness pieces or for gripping thin 
stock with larger size jaws. 

It will be interesting to work with 
more of these clamps especially on 
open framing and facing assemblies. 
With regular bar clamps it would be 
necessary to assemble all pieces be- 
fore applying pressure. With these 
lightweight units, you can work from 
Joint to joint, adding clamps as you 
progress. 

The basic clamp kit sells for $14.95 
but the parts may be purchased indi- 


Add an attachment to clamp joints. 


vidually. If you choose not to go for 
the bench mount and the miter at- 
tachment, the cost per clamp comes 
down quite a bit. 

Covetous shopmen can get more 
information from Universal Clamp 
Corp., 6905 Cedros Ave., Van Nuys, 
Calif. 91405.—R. J. DeCristoforo 
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The Harley-Davidson 2-90. Cycling's , P < 
one-upmanship over convertibles. с = 
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Nothing to fence you in or hold you back. 
And obviously Harley-Davidson. 

Two-stroke design mastery. 
Responsive 90cc power. Metered 
oil injection to end fuel mixing. 
Four-speed transmission. 

Head turning, high-gloss fenders of 
gleaming stainless. Double 
downtube frame. 

Gear up right, then grab a little 
freedom. A lot. Ride in style on the 
completely new-styled Z-90. 

You deserve it. | 


Harley-Davidson, 
Milwaukee, Wisconsin 53201 
Member Motorcycle Industry Council 
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Harley- Davidson Z-90. 
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| othing but the facts. uu 
43 lbs, minutes to install, 99°, 


General Electric Carry-Cool "the first truly 
portable room air conditioner. 

It weighs a mere 43 pounds. It costs only $99.95* 
It even has a handle on it to help you carry it from room to room. 
[ts a 4,000 BTU unit, ideal for small bedrooms and dens. 
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You can install it yourself in minutes. Plug into any adequately 
wired outlet (subject to local codes). Its case is just 10-7/8" deep. Its 
10-position thermostat maintains room coolness automatically. It 
has an amazingly tough outdoor case of Lexar? resin that's war- 
ranted for ten years. If the case should break, crack, blister, chip, peel 
or rust due to a manufacturing defect, we'll replace it free (parts 
and service labor incl.). 
And if it should ever need service, there's 
Customer Care... Service Everywhere" This 
is our pledge that wherever you are or go in the 
U.S.A., you'll find a qualified GE serviceman 
nearby. Should you ever need him. 
Carry-Cool...another reason why GE is America’s #1 major 
appliance value. 
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Keeping You Posted from Behind the Scenes 


Atte: years of suffering from the “kid’s toy” 
Image in this country, the bicycle has achieved 
adult status. Last year more bicycles were sold 
than automobiles. More and more states and com- 


munities are recognizing them as a serious form . 


of transportation and incorporating provisions for 
them in highway and street planning. More needs 
to be done in this direction to take full advan- 
tage of the most efficient, nonpolluting form of 
transportation ever devised by man. Recent stu- 
dies have shown that you get more miles per 
calorie of energy consumed with a bicycle than 
with any other product of modern technology. 
Next most efficient is a fully loaded, high-flying 
jet plane. If you take advantage of the research 
available on tuning your bike, as the man on the 
cover picture is doing and as described in A.J. 
Hand's article on p. 108, you'll expend even less 
energy—and have more fun. 


Proof-of-concept experiments in solar energy 


Testifying before a Congressional committee, 
Dr. Alfred J. Eggers Jr., Assistant Director of Re- 
search Applications of the National Science Foun- 
dation, described experiments that are part of a 
focussed energy-research effort in the N.S.F.’s pro- 
gram of Research Applied to National Needs. Dr. 
Eggers cited “major improvements in solar-collec- 
tion efficiencies," and projected an expansion of 
their efforts in 1974 in research on solar-energy col- 
lectors, thermal-storage components, and air-con- 
ditioning components. We brought you up to date 
[PS, Dec. '72] on the potentials of solar energy. 
Youll be hearing more from us soon. 


Earth-power boom—a new gold rush? 


So far, the Earth is way ahead of the Sun in 
the race to augment our dwindling energy re- 
sources. Since our story in August 1972—‘Hot 
New Prospects for Power from the Earth"—a 
lot has been happening. Utilities and oil compa- 
nies have stopped fretting about comparative costs 
of geothermal power and are scrambling to find 
and develop it. In Southern California, the com- 
petition has pushed prices of geothermal rights 
up to 10 or 15 times what they were a short time 
ago. Some delighted land owners are calling it a 
new gold rush. Huge new geothermal power 
plants are in the planning stage, and at least one 
pilot plant (San Diego Gas & Electric) should 
be under construction by the time you read this. 
Knowledgeable observers say this rush for pri- 
vate lands is only a faint foreshadowing of what 
wil happen in a few months when the Federal 
government puts up for lease lands in 14 western 
states, known for good geothermal prospects. 


Windpower, too 


On a vastly smaller scale, windpower is get- 
ting a deserved share of attention. In response 
to our November 1972 story, we have heard from 
scientists, engineers, and potential customers from 
all over the world—Canada, New Zealand, Aus- 
tralia, India, South Africa, and points in be- 
tween. In fact, they seem to take windpower 
more seriously everywhere than in the U.S. But 
even here several major corporations, NASA, 


and a few universities have embarked on re- 
search programs. Hans Meyer, the engineer who 
designed the wind generator we described how 
to build in our November issue, has installed 
the big one shown on our cover (same issue) 
on Bucky Fullers Island in Maine. We'll tell 
you more about it when they have some oper- 
ating experience with it. 


Needed: new technologies 


АП three of these alternative energy sources 
will achieve their potential only when new ma- 
chines are developed that are especially suited 
to the form in which the energy is available. 
Part of the problem has been the lack of in- 
centive to develop specialized machines needed. 
We think we have found two new inventions 
that are forerunners in this direction: One we 
tell you about in this issue: the KROV engine, 
on page 90; the other we'll describe next month. 
The latter is a fantastic machine that generates 
AC electricity with a precisely controlled fre- 
quency over a widely varying range of rpm’s. 
The engineers among you can appreciate what a 
tremendous boon this will be for harnessing 
windpower or water power, and the vast simpli- 
fication of controls for conventional prime mov- 
ers that will result. 


Follow up 


Many readers write me to ask whatever hap- 
pened to this or that device they read about first 
in POPULAR SCIENCE. As space permits, I use 
this page to keep you posted on related develop- 
ments. Here's a quick rundown on а couple 
more: 

The book-size microfiche reader we told you 
about in February 1972 is now on the market 
as a Bell & Howell product. It is being manu- 
factured under license by Bell & Howell Busi- 
ness Machines Division, 6800 N. McCormick Rd., 
Chicago 60645. You may remember that we told 
you that you could carry a whole year of Por- 
ULAR SCIENCE on microfiche in your pocket, 
and using this system, read the pages full size 
on a machine you hold in your lap. 

Still very much alive is the Uniray color tele- 
vision tube shown on the cover of that same is- 
sue. David E. Sunstein, the inventor, recently 
took his story to Japan, where he discussed li- 
censing. He also described an improved version 
of his unique system to an audience of scientists 
and engineers in Tokyo. The Uniray tube uses 
no shadow mask or aperture grille and but one 
electron gun. It needs no convergence circuitry. 
It produces a brighter color picture than the 
present standard tube, according to our reporter 
who saw a prototype demonstrated. Is this an- 
other product that will find its way to the U.S. 
market by way of Japan, as did the Wankel 
engine? 


Editor-in-Chief 
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By WERNHER 
von BRAUN 
PS Consulting 
| Editor, Space 


О, Jan. 11, 1973, Rudy Pudluk, 
community manager of Resolute on 
a Canadian island above the Arctic 
Circle, made a long-distance phone 
call to Ottawa. The English-speak- 
ing Eskimo chatted with Gerard Pel- 
letier, Minister of Communications, 
and with David Golden, president of 
Telesat Canada, whose system car- 
ried his voice across the frozen 
North. 

His call began commercial opera- 
tions of Anik 1, North America’s 
first domestic communications satel- 
lite—and the world’s first domestic 
one in a synchronous orbit, like that 


Canada's Anik satellite for domestic 
communications, above, has set the style 
for U.S. versions due next year. Antenna 
at top is of fine “see-through” mesh. 
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. 3 What the New Domestic 
COMMUNICATIONS 


of our transocean Intelsat satellites. 

Anik 1 was launched from Cape 
Kennedy on Nov. 9, 1972. It hangs 
stationary with respect to Earth, 
22,300 miles high, over the equator 
and the eastern Pacific at 109? west 
longitude (which puts it due south 
of Gallup, N.M., and midwestern 
Canada). From its lofty height it 
views Canada coast to coast. 

By the time you read this it will 
have been joined nearby in orbit by 
an identical twin, Anik 2, if all has 
gone well. One communications satel- 


lite has ample relaying range to span ` 


the continent; Anik 2 will simply 
add more message-carrying capacity, 
and be a backup in orbit. Anik 3, 
completing the litter, will be kept 
on the ground as a spare. 

Within a year the United States 
will follow Canada's example and 
launch domestic communications 
satellites of its own. They'll trans- 
mit phone calls, television programs, 
telegrams, Telex, U.S. Postal Service 
Mailgrams, facsimiles of documents, 
computer data. A hotel-reservation 
service may find you accommoda- 
tions via satellite. 

A new kind of message net. 
For years we've enjoyed the advan- 
tages of transocean phone-and-TV 
satellites—but the Western world 
has waited until now for domestic 
ones, satellites linking points within 
a country’s own borders. 

Understandably they came first in 
the Soviet Union—a nation with in- 
terior distances so vast that people 
in Vladivostok are awakening to a 
new day, when their countrymen in 
Kiev are going to bed the night 
before. Since 1965, the USSR has 
been spanned by Molniya (“light- 
ning”) domestic communications 
satellites in elliptical orbits at steep 
angles to the equator. 

Communications have to be 
switched from one Molniya to an- 
other as they pass successively over 
the country. Currently, however, the 
Russians are reported to have devel- 
oped a synchronous version (await- 
ing launching at this writing) that 
will stay put in the sky as the Aniks 
do. 

Anik means “brother” in Eskimo 
—and Telesat Canada, established 
by the Canadian Parliament in 1969, 
has set up a network extending all 


the way from Canada’s densely pop- 
ulated south to the remote northern 
settlements of its Eskimos and In- 
dians. 

The 37 satellite-linked earth sta- 
tions of its initial net include two 
"heavy-route" ones at the Toronto 
and Victoria transcontinental-route 
terminals, with 98-foot dish anten- 
nas resembling those for global sat- 
ellites; other stations’ dishes are 
smaller. Six "network television" 
stations transmit and receive TV; 
25 “remote TV" stations receive it 
only. 

“Northern telecommunication” sta- 
tions at Resolute and Frobisher Bay 
establish a moderate-traffic phone 
link to lines in the south. “Thin- 
route” stations on Baffin Island and 
at Igloolik provide limited phone 
service to small Arctic communities. 
High-frequency radiotelephone links, 
available only two hours a day and 
subject to interference and fading, 
served Arctic outposts before. 

What Aniks are like. Skillful 
design makes Anik an "economy" 
satellite. At bargain cost it offers 
phone-and-T'V capacity in the same 
class with the big Intelsat IVs from 
the same maker, Hughes Aircraft. 

Smaller than an Intelsat ІУ (111% 
feet high instead of 1715) and much 
lighter in weight (about 1200 
pounds at liftoff, vs. 3100), an Anik 
is less expensive to buy, and to 
launch into orbit, a service for which 
the owner reimburses NASA. A 
Thor-Delta vehicle suffices, rather 
than the huskier Atlas-Centaur it 
takes to loft the Intelsat. All told, 
an Anik in orbit costs about $1614 
million, compared to about $2914 
million for an orbited Intelsat IV. 
It likewise is designed for a seven- 
year lifetime. 

Chunky little Anik receives sig- 
nals from Earth, and retransmits 
them back to other points, with a 
five-foot parabolic antenna of fine 
gold mesh rather than a solid dish. 
For electric power, some 20,000 solar 
cells surround Anik's drum-shaped 
body. According to Telesat Canada, 
an Anik satellites 12 transponders 
(radio repeaters) give it a total 
capacity of up to nearly 12,000 one- 
way voice circuits—enough for 6000 
two-way phone conversations—or 12 

Continued 


Canada's pioneering Aniks, and U.S. successors, are introducing the revolutionary 
innovation of overland telephone-and-TV relays in the sky. They promise bargain rates 
for long-distance phone calls, picture phones that everyone can afford—and 

better television programs, by way of novel kinds of TV networks 
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DRAWINGS BY RAY PIOCH 


Three domestic phone-and-TV satellites in action 


Anik 1 interconnects Canadian points. Anik 2's spare chan- — a d Speed in circular orbit 
Т | matches rotation of Earth 


nels will enable U.S. users to link U.S. cities, plus some Ca- 
nadian ones, until U.S. domestic satellites (one shown) 
come along. Drawing shows some of Canada's initial 37 
Earth stations, and locations proposed for first ones here. 
Contrary to what a layman might suppose, Aniks do not fly ; 

over Canada, nor will ours over U.S. All circle Earth 22,300 ORBIT OF ALL 
miles above equator—only possible orbit (smaller drawing) аю 
where they сап match speed and direction of Earth's rota- 
tion, and so hang stationary or "synchronous' with respect 
to Earth, to act like microwave towers 22,300 miles high. 


22,300 MILES 
ABOVE EQUATOR __ 
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color television programs, at once. 

Up to within a few months of Anik 
1’s launching, the United States had 
done little about domestic communi- 
cations satellites of its own. 

It had been a pioneer with com- 
munications satellites. It played a 
leading part in establishing the Com- 
sat/Intelsat net of global satellite 
links; and the Aniks themselves 
were built by a U.S. firm. But U.S. 
domestic ones long went neglected, 
for a simple reason: The U.S. al- 
ready had a splendid network of 
coaxial cables and microwave tow- 
ers, which seemed entirely capable 
of providing good long-distance com- 
munications and of expanding fast 
enough to meet ever-growing needs. 

Domestic communications satel- 
lites, however, can do things far be- 
yond the reach of any earthbound 
system. Realizing this, the Fed- 
eral Communications Commission 
cleared the way for them on June 16, 
1972. It laid down the basic rules in 
a memorable “open skies" decision, 
which assured lively competition in 
the field: 

A go-ahead for U.S. systems. 
The FCC announced it was ready to 
license a limited number of technical- 
ly and financially qualified U.S. 
companies to set up their own com- 
mercial systems of domestic commu- 
nications satellites. Each system was 
to consist of the necessary space ele- 
ments and ground stations, and 
would be expected to offer its chan- 
nels to an emerging market of inter- 
ested customers. 

The scramble was on! 

Some U.S. companies couldn't 


Ground stations of new 
domestic satellite nets 
use dish antennas rang- 
ing downward in size 
from this typically big 
one of global Intelsat 
satellite system. 


Intelsat IV global-sys- 
tem satellite (here con- 
centrating "spot beams” 
on selected Earth areas) 
has rival for message ca- 
pacity in economical new 
Anik satellite. 


wait to get their own satellites into 
orbit, and began setting up arrange- 
ments with Telesat Canada to lease 
Anik channels—which could serve 
U.S. cities just as well. Canadian 
users’ needs already claimed most of 
Anik 1’s capacity, but Anik 2 would 
have plenty to spare. The American 
Satellite Corp. and RCA were among 
prospective U.S. Anik customers. 

Efforts to get systems of U.S. 
domestic communications satellites 
into early operation looked much 
like a race, with at least seven con- 
tenders. These were examples: 

Even before Hughes had complet- 
ed Canada's three Aniks, it had 
Western Union's order for three more 
of the same. Western Union planned 
to orbit the first of them before mid- 
1974. Its “Westar” domestic-satel- 
lite system, besides carrying its own 
messages, would have channels to 
lease to all comers. 

American Satellite Corp. (jointly 
owned by Fairchild Industries and 
Western Union International) con- 
tracted with. Hughes for three 12- 
transponder domestic satellites, and 
made a down payment to NASA for 
a first launch in the third quarter of 
1974. By then it planned to have 
a network of eight ground stations, 
near New York, Dallas, Chicago, 
Washington, Atlanta or Miami, Los 
Angeles, San Francisco, and Seattle. 

It has also initiated, with Fair- 
child, design and development of an 
advanced 24-transponder domestic 
communications satellite for future 
use in its system. 

Big ones by 1975. For lease to 
AT&T, Communications Satellite 


Canada's example spurs plans for early U.S. 


Corp. will establish a U.S. domestic- 
satellite system with four big satel- 
lites, three in orbit and one on the 
ground. The first is to be launched 
in 1975. Announced details show 
them to be as large as Comsat’s 
global Intelsat IVs and of even 
greater message capacity: 

They'll be about 18 feet high and 
weigh about 3100 pounds at liftoff 
by Atlas-Centaur vehicles. Each 24- 
transponder satellite will provide 
some 14,400 two-way voice-grade cir- 
cults. It will have two dish anten- 
nas ої  five-foot diameter, опе 
vertically polarized and the other 
horizontally polarized (see box on 
technology below). 

The three orbiting satellites will 
provide domestic-satellite service to 
all 50 states and Puerto Rico, and 
will be incorporated into AT&T’s na- 
tionwide networl: “to expand and 
diversify its services to customers." 

A satellite in synchronous orbit 
(as all these coming ones will be) 
is like a 22,300-mile-high microwave 
tower. It 15 in line-of-sight contact 
with every point in the U.S. Radio 
energy can therefore be beamed up 
to it (“uplink”) and down from it. 
(“downlink”) in straight lines. Rela- 
tively short stretches of land lines, 
of course, connect users with the: 
nearest Earth terminals. 

Innovations we'll see. Changes: 
we can expect domestic satellites to. 
bring about have been compared to. 
those from paperback books. Books. 
weren't new; the real novelty of the: 
paperbacks was their availability in. 
so many places and at such low cost. 

Even the most conservative plan- 


What's ahead in domestic satellites' technology 


Reducing ground stations' cost will help them grow in number 
to make the most of domestic communications satellites. This in 
can be done by boosting power (and cost) of the satellite. 
The trend is that way in the Intelsat community—so a trans- 
ocean message to a developing country's $3-million ground 
station won't incongruously have to reach a town 50 miles 
away by the local tom-tom system. (It had been only logical to 
put the burden of weight and expense on the ground when 
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“vertical” and 


far enough apart. 


the satellites and launch techniques were in their infancy.) 

As important as higher power is "spectrum conservation. 
Frequencies are limited; separate use of the same frequency: 
“horizontal” 
twice as far. The electromagnetic waves swing up-and-down, . 
left-and-right, respectively. Careful antenna and circuit design 
can keep them from interfering with each other. An alternative: 
is to aim two beams of identical frequency at different spots: 
on Earth—as can be done with large enough antenna dishes, 


polarization makes them go: 


domestic satellites 


ners expect the FCC's "open skies" 
ruling to revolutionize the entire pat- 
tern of telecommunications in the 
United States. Here is why domestic 
communications satellites (‘“dom- 
sats” as they’re already being called 
for short) are so exciting: 

e They can provide many more 
channels, for the same investment, 
than conventional long-distance ca- 
bles or microwave lines. 

e A domestic communications sat- 
ellite can carry a telephone call from 
Washington to Los Angeles as cheap- 
ly as from Washington to Baltimore. 
. Beyond a certain distance—say, 
1000 miles for the present—the sat- 
ellite route is the more economical 
one. First rates proposed for leasing 
U.S. domestic-satellite voice circuits 
give a striking example. The cost Is 
only one-third as much as for coast- 
to-coast voice-grade circuits by land 
routes. 

Presuming that the ultimate user 
will eventually share the benefit of 
the saving, agreeably lower rates for 
long-distance telephone calls could 
be your introduction to the practical 
advantages of domestic satellites. 

€ Communications satellites can 
connect one point with a multitude 
of other points—unlike a coaxial 
cable or a string of microwave towers 
on the ground, which always go from 
one point to another point. 

in a TV hookup, for example, a 
domestic satellite can relay a pro- 
gram originating in New York to 50 
or more TV stations throughout the 
nation, for local transmission—either 
via broadcast or cable TV. 

Better TV on the way. Joining 
cable-TV systems into regional and 
national networks by satellite may 
be foreshadowed as early as this 
month. Subject to FCC clearance, 
an East Coast program was to be 
transmitted to Anaheim, Calif., by 
way of Anik in a June trial planned 
by TelePrompTer Corp., the larg- 
est cable-TV operator. This would 
test the feasibility of its “spacecast”’ 
plan to connect its cable-TV systems 
in 33 states and two Canadian prov- 
inces with a U.S. domestic satellite 
in 1974. 

The predictable hook-up of local 


Higher frequencies will reduce the size of large, cumbersome- 
to-launch antenna arrays and ultimately permit steerable nee- 
dle-sharp beams to be pointed down at small-area ground tar- 
gets. That will open the way to high-speed channel switching, 
another way to get more mileage from limited frequencies. 
When the satellite relays a TV program to a ground station or 
a number of them, of course it ties up that frequency for the 
program's duration. But the frequency used to relay a rare 
telephone call to a remote town can be reassigned to another 


call in much less time. 


Huge ATS-F satellite, extending solar- 
array booms and umbrella-shaped antenna 
in orbit as pictured, will demonstrate sky- 
to-receiver TV broadcasting in 1974-75. : 


2. SOLAR-ARRAY 
BOOMS EXTEND 


|— 1. AT 
LAUNCH 


cable TV to satellites will drasti- 
cally change our entire mode of dis- 
tributing television programs. 

А vast number of available uplink 
channels can simultaneously bring 
an advanced satellite dozens of dif- 
ferent programs, originating in dif- 
ferent cities. Each receiving station 
can draw upon a rich variety of fare 
for its viewers’ delectation. More- 
over, the number of receiving sta- 
tions can far exceed the present num- 
ber of television stations, because 
they quietly feed the received signal 
into the local TV cable, rather than 
tying up a precious frequency “оп 
the air." 

You'll have a wider choice of what 
you want to watch through a recent 
FCC ruling: Franchises for new ca- 
ble-TV installations, henceforth, will 
be granted only if they provide two- 
way communication. 

If you prefer a free program spon- 
sored by a commercial advertiser, 
fine. If you don't want to miss a 
particular noncommercial pay-TV 
program—one of 50 programs the 
satellite may offer at the time— you 
just punch a two-digit number into 
a "touch-tone" communicator on 
your television set. The cable relay 
station will release the requested pro- 
gram to your set, and bill you at the 
end of the month. 

In this way TV at last will break 
free of “lowest common denomina- 
tor" programs (which often capture 
the highest Nielsen ratings), and be 
able to meet the infinite diversity of 
individual tastes. 

TV will also be enabled to make a 
much greater contribution in the field 
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3. 30-FOOT AN- 
TENNA DEPLOYS 


of education. Congestion at campuses 
could be relieved if students went to 
their universities only for seminars, 
discussions, and laboratory work, 
while boning up on their chosen sub- 
jects via ТУ. 

TV direct from the sky. A high- 
powered synchronous satellite can 
broadcast TV programs, beamed up 
to it from a central ground transmit- 
ter, direct to specially equipped in- 
dividual receiving sets on Earth. 
(Due to the shorter frequencies used, 
the familiar rake-shaped TV antenna 
will be replaced by a wire-mesh dish 
about the size of a beach umbrella.) 
While this may be a long way off 
for home entertainment, it has im- 
mediate interest for educational pro- 
grams in remote areas. 

As soon as next year, the huge 
Fairchild-built A'TS-F television- 
broadcast satellite, first of its kind, 
will give the idea a trial. (ATS is 
for Applications Technology Satel- 
lite, a many-purpose NASA series; 
F designates the sixth.) 

Weighing 2800 pounds at launch 
by a Titan III-C into synchronous 
orbit, ATS-F will unfold in space 
great solar-panel booms of total 52- 
foot span and an umbrella-shaped 
antenna of 30-foot diameter. First, 
in U.S. experiments, it will broadcast 
educational programs to Indian res- 
ervations in the Rockies, and to Eski- 
mo settlements in Alaska. 

In 1975, ATS-F's thrusters will 
nudge it around the equator from 
the Pacific to the Indian Ocean for a 
momentous trial of a plan to beam 
educational TV all over northern In- 


[Continued on page 144] 


Beam-steering and frequency-reassignment require sophisti- 
cated equipment. To route a dial-phone call, you dial digits 
that activate a string of switching relays. A similar coded in- 
struction will be sent to future satellites from the call-originat- 
ing ground station. Solid-state switching equipment will select 
an available downlink frequency and aim it by needle-sharp 
beam at the destination. А great number of beams can emanate 
simultaneously from a satellite. 

Advanced technology will enable one satellite to handle 


100,000 circuits or more with ease. 
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A Safety Car You Can Buy 


New 450 SE production model meets 72 out of 134 DoT 
requirements for Experimental Safety Vehicles 


By JAN P. NORBYE/PS Automotive Editor 


T tex are several European pro- 
duction cars that exceed the require- 
ment of our federal Motor Vehicle 
Safety Standards one way or anoth- 
er. But I think this one—the Merce- 
des-Benz 450 SE-—exceeds them in 
more areas and by a wider margin 
than any other car you can buy. It's 
so advanced in safety features it 
could almost qualify as an ESV, an 
Experimental Safety Vehicle [PS, 
June '72]. And it has safety features 


Windshield posts conceal troughs 
for rainwater drainage. A similar trough 
is fitted above the rear window. For 


that go beyond even the ESV specifi- 
cations. 

I say this after driving the car 
thousands of miles here and abroad, 
under all kinds of conditions from 
crossing the Alps in a snowstorm to 
running flat-out (135 mph) on 
France's Autoroute de l'Esterel. 

Two kinds of safety. Throughout 
the development of the 450 SE, safe- 
ty was the keynote. Active and pas- 
sive safety get equal emphasis: Ac- 


safety: Side mirror folds on impact. Inte- 
rior padding includes under-dash (knee) 
protection. Massive steering-wheel hub 


tive safety means crash avoidance 
(brakes, steering, handling). Passive 
safety means occupant protection in 
a collision. 

There are six major points in Mer- 
cedes-Benz's outlook on safety: 

1) Running safety. Faced with a 
dangerous situation, you may not 
have time to analyze it before you 
must act. 'This car is designed to re- 
act to your instinctive actions in pre- 
dictable fashion. For instance, in a 
sudden, violent swerve to avoid an 
obstacle, it will swerve in the desired 
direction without losing its stability. 
You won't spin out or plow helpless- 
ly into a stopped truck. 

How do they do it? No secrets, 
just careful design with optimum 


serves as cushion. Shift-lever knob is 


larger than your eyeball to prevent eye- 
gouging in an accident. 


front/rear weight distribution, low 
center of gravity, wide track and long 
wheelbase in relation to the overall 
length, all-independent suspension 
with minimum unsprung weight, and 
some minor engineering details. 

2) Psychological safety. Can you 
drive 6 to 10 hours and be sure 
fatigue hasn’t dulled your reflexes? 
Mercedes aims to give you the most- 
untiring driving environment so that 
you're up to the task even at the end 
of a long day on the turnpike. 

Seats are anatomically designed; 
of proper hardness and padding, with 
ample lateral support, and nearly 
chair height. Spring action and shock 


damping are set for the least fatigue- 
Continued 


Crumple zones are provided for front 
and rear impact, while the passenger 
compartment is reinforced to resist any 


from Mercedes-Benz 


Car's unit body structure has reinforced roof supports for 


rollover protection, 


plus a fully padded roof framework. 


Chassis has four-wheel power disk brakes with vented disks 
in front, an all-independent suspension, and true center-point 
steering with power assist. 


Low belt line, high seats, and generous 
glass area add up to exceptional visibil- 
ity. Body exterior is designed to minimize 


deformation. Doors will stay closed in a 
rollover, can be opened normally after- 
ward. Fuel tank is located for maximum 


car's aggressiveness toward pedestrians 
and other vehicles. Bumpers and side 
moldings protect the sheet metal. 


protection—inside the nondeformable 
zone. Spare wheel is placed to participate 
in the absorption of impact. 


spicis 


Federal and state laws specify sealed- 
beam headlights, precluding the use of Euro- 
pean-standard, rectangular-shaped quartz- 
halogen headlights in the U.S. Headlight 


producing (not the softest!) ride. 
The interior is well insulated against 
sound, and the heater/air condition- 
ing system is extremely versatile. All 
controls are placed logically. 

3) Interior crash safety. Can you 
avoid being killed or maimed in a 
highway collision? You won’t be 
thrown out of the 450 SE, for the 
locks keep the doors securely closed 
no matter what you might hit or get 
hit by. Safety latches (on Mercedes 
since 1949) are improved, and door 
handles are counterweighted to pre- 
vent any kind of accident from re- 
leasing the lock. The whole car in- 
terior is padded, and the three-point 
harness is not only effective but easy 
to use and store neatly. 

4) Perceptual safety. Can you see? 
Are you seen? At Mercedes-Benz, 
styling is subordinate to engineering. 
The cars from Stuttgart are not de- 
signed to impress you with their long 
hoods and sleek roof lines. They are 
designed to let you observe what’s 
going on all around you. 

Windows and mirrors are large, 
wipers operate in the area of least 
turbulence and hug the windshield 
at all speeds, a rear defroster is stan- 
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wiper/washer system optional in Europe 
is also outlawed here. Taillight lenses are 
ribbed—mud, dirt and grit don't settle on 
the recessed sections. 


dard. Color schemes are selected for 
maximum visibility for other road 
users in bad weather. 

5) Control safety. Can you con- 
centrate on watching the traffic, or 
do you have to take your eyes off the 
road to find the controls? Turn sig- 
nals, headlights, dimmer switch, 
emergency lights, wipers, horn, heat- 
er, all small controls are placed ra- 
tionally and within easy reach. They 
are functionally shaped for touch 
recognition. 

6) Exterior safety. Sharp hood 
ornaments, mirror brackets, and oth- 
er projections are potential hazards 
to pedestrians. The 450 SE body has 
rounded-off contours, flat bumper 
faces with rubber moldings, and a 
side mirror (in rubber frame) and 
hood ornament that fold up. 

The 450 SE meets all active ESV 
standards. It can stop shorter and 
make more difficult maneuvers with- 
out loss of control than called for in 
the ESV specifications. 

What's lacking? What it doesn't 
meet are certain extreme passive 
safety requirements, such as surviva- 
bility in a 50-mph head-on barrier 
crash. The Mercedes-Benz ESF-13 


and ESF-22 prototype ESVs are 
equipped with inflatable air bags for 
that kind of protection. The harness 
system in the 450 SE is generally 
judged to be adequate in a 30-mph 
barrier crash IJ worn. 

The ESV specifications also call 
for survivability in a 15-mph side- 
of-car pole impact, and in a rollover 
at 70 mph. The 450 SE is designed 
for maximum protection in such 
crashes, within limits consistent with 
active safety. The car's roof can with- 
stand a static load of 10 tons! 

The ESF-13 and ESF-22 use the 
Teldix antibloc brake system | PS, 
Apr. ’71|, which will become option- 
al on the 450 SE and other produc- 
tion models as soon as development 
is concluded. 'The ESV specifications 
the system doesn't meet deal with 
minor systems such as warning lights. 

What Mercedes-Benz has created 
in the 450 SE 1s perhaps better than 
an ESV. If you're concerned with 
high-speed crash safety, you'll wear 
the harness. If you're not, you'll be 
more likely to take advantage of the 
car's amazing active safety features. 
No matter where you stand, you'll 
get a number of features not yet 
called for either by the ESV specs or 
proposed in the DoT's program for 
future safety standards. 


Mercedes-Benz 450 SE 


Wheelbase .......... 112.8 in 
Overall length ....... 195.3 in 
Overall height ....... 56.1 in 
Overall width ........ 73.6 in 
Front leg room (max.) .. 45.8 in 
Front head room ...... 38.2 in 
Rear head room ...... 33.9 in 
Rear leg room (min.) .. 41.5 in 
Front hip room ...... 57.5 in 
Hear hip room ....... 60.15 in 
Front track .... nee 60.0 in 
Raaf track gees sew 59.3 in 
Turning diameter ..... 37.5 ft. 
Curb weight ......... 3995 Ibs. 
Engine type ......... SOHC V8 
CarbüfetIBIU ......... Electronic 
ЮНИТ 3x ка kx Electronic 
Compression ratio ....8.0:1 
Displacement ........ 275,8 cu. in./ 
4520cc 
Net hp at rpm ........190 @ 4750 
Net torque at rpm ....240 @ 3000 


zu sS Hydraulic torque 
converter with 
3-speed plan- 
etary gear set 

Final drive ratio ...... 3.07:1 

Tires (steel-belted) ... 205/70 HR-14 

Acceleration 0-60 mph . 10.65 sec. 

Acceleration 0-80 mph . 15.6 

Acceleration 25-70 mph 11.85 

Braking 60-0 mph (cold) 143 ft. 


Transmission 


Pedal pressure ....55 Ibs. 
Braking 60-0 mph (hot) 149 ft. 
Pedal pressure ....50 Ibs. 


Fuel mileage (average). 13 mpg 
Price (East Coast POE). $13,396 


Gunning new Evinrude racing rotary in Scotti tunnel hull, Roe found ''fantastic'' acceleration and power reserve. 
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America's first Wankel outboard is 
a super-powerful four-rotor machine. First 
they're going to race-prove it. Then... 


By JIM ROE / PS Boating Editor 


T he scene is the Miami Marine Stadium, home of 
some of the world’s hottest and most bitterly-contested 
boat races. I have just become the first boating writer to 
test-drive the first outboard Wankel engine built in the 
United States. It is also the world’s most powerful out- 
board—by a considerable margin. 

Outboard Marine Corporation engineered it, and calls 
it a rotary combustion engine. In 1966 OMC became the 
first U.S. corporation to invest in a license to develop, 
produce, and market the Wankel engine in the United 
States. In the seven years since then, OMC engineers 
have worked to perfect and adapt their rotary to marine 
use. 

In this stadium recently William C. Scott, President 
of Outboard Marine, announced America’s first rotary 
combustion outboard engine, and OMC’s professional 
racing team provided the first look: It’s a four-rotor rac- 
ing engine. On the line, one engine bore the Evinrude 
colors, the other, Johnson’s. Each was powering a tun- 
nel-hulled 17-foot Scotti-Craft racing boat. 

The engines were designated “strictly experimental.” 
Do not expect to go down to your Evinrude or Johnson 
dealer and buy one this year or even in 1974. 

How powerful are the new rotaries? “Two-thirds 
more power than our previous highest-horsepower racing 
engine!” says OMC’s engineering wizard, Charlie 
Strang, group vice-president in charge of marine prod- 
ucts. Of course, OMC has never revealed the exact 

Continued 
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Four stacked rotors in the new Evinrude outboard Wankel 
drive to a single crankshaft (below). Modules are aligned so 
that carb and exhaust outlets are in line. 


horsepower of those “previous” racing motors. It is gen- 
erally felt they produced something over 200 hp. If 
true, this indicates more than 330 hp for the new four- 
rotor outboard. 

The two-liter displacement is roughly 122 cu. in., 
compared with 99.6 for the present Evinrude 135-hp., 
four-cylinder piston engines. There's no question that 
the power is there—and the torque curve of the Wankel 
is suited to snatching a boat from low speed to high 
speed with breathtaking acceleration. 

A family of Wankels? Obviously, not everyone who 
buys the rotary outboards when they're finally marketed 


Crankshaft, made of two sections, is joined by still-secret 
center coupling. Four lobes are located 180 degrees apart. In- 
dividual halves may be replaced for repair. 


Dark area in end plate (left) is a steel surfacing sprayed on 
aluminum for extra toughness in high-speed operation. Side- 
port charging and water jacketing also appear in the complex 
casting. Rotor chamber (right) is also aluminum, with highly 
critical tungsten carbide finish sprayed on the running surface, 
where tool-steel apex seals with high finish move with alternate 
scraping and wedging action as rotor turns. Peripheral port ap- 
pears in the lower right corner. 
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A family-of-engines potential—from 


is going to want such a handful of power. One of the 
great features is the family-of-engines potential ranging 
from a single rotor to four (or more) rotors, all with 
essentially identical parts. This should mean savings in 
manufacture, relatively lower cost to the user, and fewer 
parts for dealers to stock. 

If you have followed the POPULAR SCIENCE reports on 
Wankel-engine development, you are well aware of the 
simple, yet basic, difference between the rotary combus- 
tion Wankel and the typical piston-type reciprocating 
engine. In a piston engine, when the spark plug ignites 
the charge, the piston is literally “kicked in the face" 
and sent back in the opposite direction. 

Kicked in the right direction. There is no such rude 
treatment of engine parts in the Wankel. The roughly 
triangular rotor spins in its chamber. It picks up a 
charge of fuel and air through an intake port, and com- 
presses this charge as the rotor turns. When the spark 
plug fires, the rotor is "kicked in the tail" and sent on 
its way in the same direction it was going in the first 
place. 

It all sounds so simple—and is, after a number of 
complex problems are solved. Some of Evinrude's solu- 
tions have been announced, but by no means all. They 
did demonstrate—undeniably—that the Wankels could 
easily run away from the piston-engine racing motors. 
We watched as two Wankel-powered boats pulled away 
from OMC's fastest conventional outboards. 

How would it feel to drive this new-concept motor? 
What happens when you open the throttle on an out- 
board of such unprecedented horsepower? Can you 
"feel" the difference between a rotary combustion en- 
gine and a reciprocating engine? 

As the first nonprofessional to drive America's first 
outboard Wankel, I was about to learn the answers. A 
bit apprehensive, I squeezed into a racing lifejacket, 
strapped on a racing helmet, and hooked up the dead- 
man disconnect device, should the boat go one direction 
while I went another. Around me were Jack Leek, head 
of high-performance operations for OMC, and his racing 
team. 

No neck—all powerhead. The motor itself was si- 
lent. Like most racing engines it has no clutch. Once it 
starts, you start. Unlike an ordinary outboard, com- 
prised of three easily identifiable parts—the powerhead, 
midsection, and lower unit—this four-rotor outboard 
looked to me like one of those tough-looking wrestlers 
with no discernible neck. It seemed all powerhead, ex- 
tending to the waterline. 

The boat was a new-style tunnel-hull Scotti-Craft. 
When these boats run at high speeds, only the rear 
few inches touch the water. Most of the weight is actu- 
ally airborne. It’s tricky to keep the nose of the boat 
from flipping skyward when you’re running in rough 
water or upwind. You avoid this by changing the 
angle of the motor; two buttons on the steering wheel, 
one red and one black, control hydraulic pumps that 
tilt the motor instantly. In addition, there’s a vent at 
the bow—designed as a spoiler, Jack Leek explains—to 
help hold the bow down on the water. 

As is customary with this type of racing boat, I got 
into the cockpit and hooked up my gear when the boat 
was still on the trailer. The trailer backed into the 
water until the boat floated free. A team member pushed 
the bow around so I was heading offshore, and I was on 
my own. I pushed the primer button, depressed the foot 
throttle about an inch and a half, and flicked the starter 
switch. There was a satisfying roar, and we were away. 

I eased around the racing course a few times to get 
the feel of the power plant, the boat, the water, and the 


one to four (or more) rotors 


wind. Evinrude team racing driver Jimbo McConnell 
had briefed me on just where the trim setting should be 
for the upwind and downwind legs. А strong wind was 
blowing, creating a considerable chop. I had to hold the 
speed down on a good bit of the upwind leg to avoid 
the likelihood of a bow lifting out of control. On the 
downwind leg, with the chop as a following sea, the 
boat tended to porpoise. Jimbo had warned me of this, 
and told me to simply tuck the motor in, and accelerate 
through the porpoising tendency until the boat settled 
in on a level run. The system worked for Jimbo, but it 
never quite worked for me. 

Acceleration—almost beyond belief. With so 
much power, the most rewarding part of the course was 
approaching the turn at the upwind end. Here the water 
was smoother, and I could use a heavier foot on the ac- 
celerator. The boat would leap ahead, then settle down 
—you're moving along at a speed that would get you 
arrested on almost any superhighway in the country. 
You have to experience the sensation to believe it. 

I hit speeds of just over 80. 'The Evinrude racing team 
has not revealed what their top speed has been with the 
rotary combustion engine/tunnel-hull combination, but 
obviously has been over 100 mph and maybe 120. Com- 
mon sense told me that such speeds are best reserved 
for more experienced racing drivers. But I had a good 
opportunity to feel the smoothness and reserve power 
of the new Evinrude rotary. 

The sound is quite different from the four-cylinder 
piston-engine racing motors. It has been described with 
some accuracy as “deep and throaty.” I'd call it a roar, 
and the sound of a piston engine a snarl. 

After a few laps, I agreed with Jimbo McConnell. 
“I thoroughly love the engine,” he said. “You can cruise 
at 100 mph very easily, you can come out of a turn 
faster than you went into it. On a straightaway, you 
don't hang the boat up in the air as you might with a 


Mounted directly on gear housing, new Evinrude rotary 
racing engine has a very low center of gravity. Roe (center) is 
briefed by ace driver Jimbo McConnell (left) and Jack Leek. 


conventional engine. On a tunnel hull, the rotary engine 
at higher speeds gives your boat a lower angle of attack 
than the conventional engine. You are no longer flying 
up to the ragged edge. You have better control." 

I had one more job. With no gearshift you either 
have an engine going or you don't. I had to drive the 
boat back aboard its partly submerged trailer. You get 
to make only one pass at it. It's like docking at a 
strange dock with a crosswind and a current on a Sun- 
day afternoon. There is always an audience watching. 
Kill the engine too soon, and you are floating helplessly 
offshore. Kill it a little too late, you risk the embarrass- 
ment of the bow against the forward stop of the trailer. 
Fortunately, the wind drift was just right, the power 
was just right, and the sleek little Scotti-Craft slid 
aboard her trailer like a knife going into the sheath. 


[Continued on page 134] 


Secrets of Evinrude's rotary outboard: What's inside? 


We don't know the horsepower, BMEP, 
or prop dimensions. These are still se- 
cret. But here are some things we have 
learned... 

© Apex seals: The rotary racing 
Evinrude uses a cast-aluminum trochoid 
housing with the critical internal running 
surface coated with highly finished tung- 
sten carbide. The two-piece, tool-steel 
apex seals are spring-loaded, also highly 
finished, slightly rounded on the contact 
face to live with alternate scraping and 
wedging action as the rotor turns. 

e Crankshaft: Made in two sections 
to permit assembly of engine, the crank 
has two lobes (crankthrows) on each sec- 
tion. Center joint is still secret, but cast- 
steel shaft has a long through-bolt to 
hold the halves together. Lobes are 180 
degrees opposed. Power banks are num- 
bered 1, 2, 3, 4, top to bottom. Two end 
banks (1 and 4) and two center banks (2 
and 3) fire together, although it doesn't 
have to be this way. Present arrangement 
eliminates counterweights. Part of induc- 
tion charge passes through holes in shaft, 
some even between bearing rollers, for 
cooling and lubrication. Interbank seals 
are narrow flanges on shaft running with 
fairly loose clearance in housing bores: 


no lip seals or seal rings. Shaft has four 
journal bearings, four rotor bearings. Ro- 
tor to crank speed, 2:3. 

e Housings: Outboard-engine hous- 
ings are water-jacketed. Snowmobile en- 
gines are air-cooled. Otherwise, much the 
same engine parts including peripheral 
and side port inlet feature. End plates for 
outboard racing engines have thin steel 
coating sprayed onto flat surface contact- 
ed by rotor end seals. Intermediate spac- 
er or "center'" housings between power 
banks are unique to multirotor outboards. 
All power banks are aligned so inlet and 
exhaust ports are in straight lines. 

e Drive parts: The very stiff crank- 
shaft, no torsional problems, and close 
spacing of the lower power bank to the 
gear housing give smooth running even 
with a short drive shaft from the splined 
lower crank stub to the gears. Lower unit 
(no gearshift for racing) uses two power 
input shafts phased together with spur 
gears. The lower pinions drive a single 
bull gear on the prop shaft. The bull gear 
floats freely between the pinions to divide 
the power. Power is too great for a single 
shaft and pinion. The drive train has very 
little wrapup compared to typical long 
shaft in most outboards. The flywheel 


is relatively light, weighing 13 pounds. 

@ Cooling: Basically, the OMC-en- 
gineered rotary is ''charge-cooled'" by 
passing fuel/oil/air mix through hous- 
ings, shaft, and rotors. This raises mix- 
ture temperature and reduces density of 
charge somewhat; makes a slightly larg- 
er engine necessary for same power. 
Gain—no oil pump, no oil cooler, no seal 
rings, fewer parts. Water pump is mainly 
for idle and low-speed operation; scoop 
effect from inlet ports in lower unit force- 
feeds water at racing speeds. 

e ignition and carburetion: These 
racing motors run wide open; use both 
peripheral and side ports as in snowmo- 
bile engine, but with difference that aux- 
iliary butterfly valve linked with a carb 
for better idle on snowmobile is eliminat- 
ed for racing. This valve would probably 
be used for a commercial version, where 
low speed can be important. Carbs (four) 
are conventional, but bored out and modi- 
fied for racing. Engines use premium 
(leaded) gasoline. Ignition Is Evinrude's 
solid-state type with fixed spark timing 
at present. Later, commercial models 
might have variable timing for low-speed 
use. Even so, engines now idle quite well. 
—E.F. Lindsley 
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Nikkormat EL illustrates aperture-priori- 
ty (AP) automatic-exposure control. You 
set the f stop, a monolithic IC regulates 
shutter speed. Film-speed and aperture 
settings determine resistance of functional 
resistance element (FRE). With shutter- 
speed dial at "A," selector switches con- 
nect CdS cells and FRE with light-mea- 
suring circuit for automated exposure. 
Pulling back film-advance lever closes 
switch to power light-measuring circuit. 
Memory capacitor starts accumulating 


PS reports on exposure 
automation in deluxe new 
cameras and flash units 


By PAUL WAHL 
DRAWINGS BY KEN RICE 


A whole alphabet soup of initial- 
ese—IC, FRE, FET, LED, SCR (for 
integrated circuit, functional resis- 
tance element, field-effect transistor, 
light-emitting diode, — silicon-con- 
trolled rectifier) has come into the 
language of photography. It’s all 
part of the great electronics take- 
over that has automated éxposure 
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voltage according to light intensity. Am- 
meter shows shutter speed on viewfinder 
scale. Shutter button is depressed, mir- 
ror-driving lever moves, memory switch 
opens and memory capacitor memorizes 
light intensity. Simultaneously, shutter 
switch closes, sending power to shutter- 
speed control circuit, and current flows 
to magnet to hold rear shutter curtain. 
When mirror-driving lever completes trav- 
el, it releases shutter-curtain cam, which 
rotates and opens trigger switch release 


control] in the latest cameras and 
flash units. Picture-taking is getting 
easier and more nearly foolproof, 
pictures are better than ever (at a 
price, however; the cost is from $300 
on up—way up). 

Now, I'm going to eat my words 
about the automatic-exposure cam- 
era. Back in 1960, I dubbed it, in 
print, “The Unthinking Man's Cam- 
era." Until now, my attitude toward 
exposure automation has been “Who 
needs it?" Now I see that J do and 
my next camera will have it. 

During the past month, I have had 
the unique opportunity to actually 
work with all of the currently avail- 
able EE SLRs, and I am impressed. 
Every one performed well and pro- 
duced top-drawer results. 


How Electronics Is Taking the 


RESISTANCE 
ELEMENT 


NIKKORMAT EL 
APERTURE PRIORITY SYSTEM 


to release front shutter curtain and start 
timing capacitor to accumulate voltage. 
As voltage of timing capacitor reaches 
the same value as that memorized by 
memory capacitor, shutter-control circuit 
cuts off current to magnet, releasing rear 
shutter curtain. The ultimate result: auto- 
matic exposure. 

The aperture-priority cameras shown 
above are the Nikkormat EL, Honeywell 
Pentax ES, and Minolta XM. Prices av- 
erage about $600. 


From a practical standpoint, the 
only thing automatic-exposure con- 
trol really does is save you the trou- 
ble of lining up the meter needle in 
the viewfinder. But that can be 
plenty. For example, in a grab-shot 
situation often there's no time to 
fiddle with camera controls, or, when 
you're concentrating on the subject, 
you may not notice a light change 
that would seriously affect exposure. 
AEC means one less camera opera- 
tion, allowing you to concentrate 
that much more on your picture- 
making. 

Exposure automation is now 35 
years old. In 1938, Eastman Kodak 
introduced it in the revolutionary 
Super Kodak Six-20, a camera that 
was made until World War II halted 
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Miranda Auto Sensorex EE is a typi- 
cal shutter-priority (SP) camera. For au- 
tomatic exposure control, the f-stop ring 
is set at "EE." Dialing the film speed and 
shutter speed establishes, via mechanical 
linkage, the orientation of the moving coil 
meter. Light falling on the CdS photocell 
changes its conductivity, thus governing 
the flow of electricity from the battery to 
the meter coil. This current flow, propor- 
tional to the intensity of the light striking 
the CdS photocell, causes the coil to ro- 


production in 1941. Almost 20 years 
later, Kodak revived “fully auto- 
matic-exposure control" in two ama- 
teur-class cameras, the Brownie 
Starmatic and the Kodak Automatic 
35. 

In 1966, Konica pioneered auto- 
matic-exposure control (AEC) in a 
focal-plane-shutter SLR (single-lens 
reflex), the original Autoreflex. With 
this camera and most of the other 
EE (electric eye) reflexes that fol- 
lowed, you set the shutter speed, 
and AEC set the lens aperture. The 
basic concept of shutter-priority 
(SP) automation originated in the 
Super Kodak Six-20. 

Shutter or aperture priority? 
Now you have a choice in exposure 
automation. Besides the shutter-pri- 
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Shutter-priority EE cameras now on the market: 
to right) Petri FT EE, Miranda Auto Sensorex EE, Mamiya/ 
Sekor Auto XTL, Ricoh Auto TLS EE, Konica Autoreflex T. 
Prices are in the $300-$400 bracket. 
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tate and its needle to deflect. The more 
light there is, the more electric current is 
allowed to pass, and the more the needle 
will be deflected. 

When the shutter release is depressed, 
a trapping blade moves down to hold the 
needle, in its deflected position, against 
a bar (anvil). An angled sensing blade 
follows, and stops when it makes con- 
tact with the needle. This is called a 
"trapped-needle" system. 

Movement of the sensing blade is 


Gamble Out of Photography 


ority type of camera, there are EE 
SLHRs with electronically governed 
shutters; you set the f stop: aperture 
priority. Which is better? It really 
boils down to the relative impor- 


EE aperture-control attachments can 
convert Nikon Е25 and Canon F-1 for SP 
exposure automation. You select shutter 
speed. A battery-powered servo, 
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transferred by a connecting arm to ro- 
tate and position a stop. This limits the 
travel of the lens diaphragm so that it 
will close to the correct aperture for tak- 
ing the photo. As the downward stroke of 
the shutter release is completed, the mir- 
ror flips up, the automatic diaphragm 
stops down, the shutter is tripped, and 
your exposure is made. 

Shutter-priority is useful when you 
need to stop action with a fast shutter 
speed, as in sports photography. 


tance you place on control of shutter 
speed and aperture. Both systems, I 

found, work satisfactorily. 
In the shutter-priority cameras’ 
Continued 


manded by the light meter, drives the 
lens diaphragm to the correct f stop. 
Bulkier Canon system uses a “high-rise” 
servo EE Finder. Prices: about $900. 


This LED array, in the Fujica ST801, 
takes the place of the typical SLRs deli- 
cate moving coil meter. Rugged, long- 
lived light-emitting diodes give faster, 
more precise, and visible readout, take 
less room in the camera. 


Fujica ST801 (not an 
automatic) has unique 
exposure-control system 
using silicon photocells 
(not CdS), together with 
LED readout shown, 
right. When only the 
center LED is lit, normal 
exposure is set; other 
diodes signal over- or 
underexposure. |n the 
works is the similar 
ST901 Automatic, AP, 
with electronic shutter. 


Yashica TL  Electro-X 
ITS, nonautomatic, elim- 
inates the match nee- 
dle too. А CdS meter, 
coupled to the lens and 
electronic shutter, reads 
light at taking aperture, 
signals over- or underex- 
posure via two illumi- 
nated red arrows. When 
both go out, correct ex- 


posure is set. Readout, 
vertical here, actually is 
horizontal. 
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World's first exposure-control system 
is the Fujica ST801, with silicon photo- 
cells and light-emitting diodes. Light 
striking the silicon cells causes them to 
generate electrical energy, which is am- 
plified by a field-effect transistor (FET) 


“trapped needle” system, the meter 
needle, deflected according to light 
intensity, is trapped by two blades. 
Through mechanical linkage, the 
position of the sensing blade, deter- 
mined by needle deflection, sets a 
stop, limiting lens-diaphragm clos- 
ing to the proper aperture. Because 
of all the work it has to do in oper- 
ating the trapped-needle control, the 
shutter button of the typical shutter- 
priority camera has a long and rath- 
er heavy stroke. For automatic oper- 
ation, such SLRs require compatible 
EE lenses, limiting somewhat your 
choice of glassware. 

Currently available SP models in- 
clude: Konica Autoreflex T, Mami- 
ya/Sekor Auto XTL, Miranda Auto 
Sensorex EE, Petri FT EE, and 
Ricoh Auto TLS EE. These sys- 
tems are generally similar, and I 
found all five cameras to be good 
picture-taking machines. 

I didn't get to try out the new 
Canon EF, not yet available. Unlike 
other SP cameras, it has an elec- 
tronically controlled shutter. Its 
trapped-needle system is said to be 
designed to give a short-stroke, soft 
shutter release. The EF works auto- 
matically with any of the FD-series 
lenses for other current Canon SLRs. 

Want to automate your own cam- 
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3 FUJICA ST801 
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and then transmitted to an IC that cross 
correlates the intensity of the light re- 
flected from the subject with film speed, 
aperture, and shutter speed to indicate 
correct exposure or incorrect exposure by 
turning on the appropriate LEDs. 


era? If you own a Canon F-1 or Nikon 
F2S camera and would like to add 
SP exposure automation, there's a 
way. Both manufacturers now offer 
accessory EE aperture-control at- 
tachments, in which a battery-pow- 
ered servo turns the aperture ring 
to the f stop selected by the light- 
meter system. Ап F-1 or F2S with 
a normal lens and servo EE unit 
wil cost in the neighborhood of 
$900. 

Nikkormat EL. This new camera 
is a prime example of today's elec- 
tronics technology applied to an EE 
SLR. It employs aperture-priority 
automatic-exposure control. 

A monolithic IC with nearly 100 
electronic components in a 2mm 
square regulates the vertically trav- 
eling metal focal-plane shutter— 
without steps. In other words, you 
pick the lens aperture and it's auto- 
matically matched up with precisely 
the right shutter speed. If light con- 
ditions call for an exposure of 1/229 
sec. that's what you get, not the 
nearest speed in a geometric progres- 
sion. The full range of shutter speeds 
may be set manually, too (the shut- 
ter remains electronically governed). 

In addition to the Nikkormat EL, 
which should be available by mid- 
year, the ranks of aperture-priority 


EE SLRs include: Honeywell Pen- 
tax ES, now in the stores; Minolta 
XM and Yashica Electro AX, to be 
marketed soon. Reportedly, there are 
a number of other AP cameras in the 
works. Only the Honeywell Pentax 
ES and Nikkormat EL were avail- 
able for my test. Presumably, the 
other AP models are basically sim- 
ilar. Both the Pentax ES and Nik- 
kormat EL are superb cameras, pro- 
ducing equally fine results. 

Get the LED in. The fragile me- 
ter needle seen in most SLR finders 
may be on its way out—replaced by 
light-emitting diodes (LEDs), as 
employed in the electronically in- 
novative, though not automatic, Fu- 
пса ST801. 

On the right side of the ST801 
viewfinder is an array of seven 
LEDs—little red lights that wink at 
you. When only the center diode 
emits a bright light, normal exposure 
is set. Those above and below indi- 
cate 14 to three stops over- or under- 
exposure, depending upon their 
brightness. In dim light, LEDs are 
a lot easier to see than a little black 
needle. 

Two silicon light receptors, in the 
Fujica ST801, do the job usually 
handled by CdS cells. Unlike the 
CdS cell, which is photoconductive, 
the photovoltaic silicon cell generates 
electrical energy when struck by 
light. In the Fujica ST801, this cur- 
rent is boosted to turn on the LEDs. 

Blue-filtered to match the color 
sensitivity of color and B&W pan 
films, these silicon light receptors 
respond to a broader range of light 
spectrum and do it 10 times as fast 
and more accurately than do conven- 
tional CdS cells. The latter, unfor- 
tunately, have a “long memory" and 
can read inaccurately for minutes 
after a drastic light change, such as 
going from bright sunlight to a dim- 
ly lit room. Response of silicon cells 
is instantaneous and unaffected by 
"memory." It seems likely that the 
silicon cell will replace the CdS, just 
as the latter did the selenium cell 
a decade ago. 

Automation of flash exposure. 
The concept was pioneered by Hon- 
eywell some seven years ago with an 
electronic flash that went off when 
enough light for correct exposure had 
been shed on the subject. A number 
of other camera makers followed 
with similar units. Now, something 
new has been added: series-thyristor 
control. 

In a conventional automatic flash, 
when the computer decides that 
proper illumination has been deliv- 
ered, as indicated by light reflected 
back from the subject to its sensor, 
the computer shuts off the flash by 


[Continued on page 138] 
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Rollei E36RE is an 
automatic electronic 
flash, — thyristor-con- 
trolled. When shutter 
is released, trigger 
circuit is energized, a 
thyristor is turned on 
and flashtube ignited. 
Current flows from 
main capacitor to 
flashtube and thyris- 
tor until light-control- 
led computer circuit signals cutoff. Com- 
puter triggers a second thyristor circuit 
to apply reverse voltage across first thy- 
ristor, blocking it, disconnecting main 
capacitor from flashtube, and preventing 
further discharge of capacitor. 

Shown here: Metz 402, Braun 2000 
VarioComputer, Rollei ES6RE. 
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How thyristor flash saves power: 
When enough light has been emitted for 
correct exposure, a conventional auto- 
matic flash is shut off by dumping un- 
used power into the quench tube. When 
a thyristor cuts off flash, unused power 
is retained in main capacitor, giving 
shorter recycling times, more flashes. 
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Hot-air balloon with a propeller 

You might call it a hot-air “zeppelin.” Tiring of ordinary 

hot-air balloons, British engineer Don Cameron souped up this 
one with a Volkswagen engine. That strange shape is necessary 
to support the heavy, propeller-driven gondola. Top air speed 
of the ship is 25 knots. Operating speed is about 15 knots. 
"Flying time at the moment is about two hours with four 
cylinders of propane gas.” says Cameron, "and we are improv- 
ing on this.” The ship is 100 feet long, yet it folds easily into a 
car trailer. Cameron, a balloon manufacturer, sees future appli- 
cations for display ads—as well as for balloon enthusiasts. 
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Duffel-bag dome 


This canvas dome fits in its 
own duffel bag and weighs 
just 75 pounds—including the 
struts. Fiberglass mesh covers 
the windows. Dome height: 
81% feet. Floor area: 160 
square feet. It's $549 f.o.b. 
from New Earth, Box 6820, 
San Francisco, Calif. 94101. 


Pocket alarm | 


Squeezing a button on this 
pocket transmitter alerts plant 
guards or police to trouble. It's 
part of a new security system | 
that monitors up to 8000 
sensors. Alarm signals—say 
from an open window-—zip to 
a central receiver on a single 
wire. It's from American Mul- | 
tiplex Systems, Anaheim, Calif. 


Duck tester 


Can a duck perform better in 
the water than land animals or 
ships? Duke University scien- 
tists built this watery treadmill 
to find out. Ducks swim 
against the current, but sta 
in place as oxygen use is 
measured. Conclusion? For the 
same work, a duck must gen- 
erate about five times as much 
energy as a ship. 


Hull checker 


Now undergoing tests, this 
550-pound Navy capsule's job 
is underwater inspection of 
hulls and other structures. The 
acrylic pare — st inches 
across, 114 inch thick— _ 
double as hatches. Air, con- 
trol, and communications lines 
feed the capsule. In use, it will 
be attached to a cherry-picker 
arm on a pontoon platform. 


Pushbutton calling 


Tired of dialing calls? Here's 
an add-on that converts an 
ordinary dial phone for push- 
button signaling. The 54-inch 
sphere also has a memory for 
10 frequently used numbers 
you can call with two buttons. 
Busy number? Just wait and 
push one button to repeat your 
call. Made by Pye in England. 


Memory phone 


Push one of Touch-a-matic's 
32 buttons and it places 
prerecorded phone numbers 
for you. Ап integrated-circuit 
memory (foreground) contain- 
ing 15,000 transistors does 
the job. To store numbers, you 
push a “record” button, then 
the digits. Developed at Bell 
Labs, the new phones will 
appear in 1974. 


Camera helmet 


Like some action in your 
movies? Mount your camera 
on the POV (Point-of-View) 
helmet professional stunt men 
use. While you're skiing, 
cycling, or mountain climbing, 
a visor frame tells you what 
you're shooting—hands free. 
$130. Gilbert-Waugh Produc- 
tions, 3518 Cahuenga Blvd., 
W. Hollywood, Calif. 90068. 


Leaning tricycle 

You get two-wheel maneuver- 
ability, three-wheel stability, 
with this British trike. It's 
hinged behind the front wheel. 
Opposing springs stretch and 
compress as you lean. This 
120-pounder with 49cc engine 
goes ЗО mph. There's a 
pedal-operated one, too. 
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For faster shopping: a Revolator 


Cabs in this people-mover will whisk up and down on a 
continuous belt—something like a Ferris wheel. The Revolator 
is planned for a multilevel shopping center that's being built 
in Morristown, N.J. Each cab will hold 150 shoppers, so a 
six-unit system could transport 40,000 an hour—far more than 
elevators or escalators. Cabs will move in unison every 60 
seconds, stopping at each floor. The glass-enclosed system 
gives shoppers a view of all stores as they pass each floor. 
"Misibility and store frontage are of prime consideration in 
vertical centers,” says architect Lathrop Douglas whose 

firm conceived the Revolator. 
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Flapped glider 


In the bullet-shaped nose of 
this British Sigma, the pilot 
pumps two pedals. That loads 
a compressor. Then he flicks a 
switch, and wing flaps slide 
out, increasing wing area. 
Variable wing geometry per- 
mits slow glides for landing 
or gaining altitude in a ther- 
mal (updraft), or speed-up 
between thermals. 
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X-ray replay 

Doctors can take a second 
look at a fluoroscopic picture 
of your organs working—or 
zoom in for a detailed view— 
with Raytheon's new Dyna- 
vision system. It intensifies 
X-ray images 6000 times, and 
makes it possible to capture 
your inner action on video- 
tape. At left, an engineer fine- 
tunes the device. 


Videoplayer 

Who needs a movie screen 
with this new Kodak system? 
It's a film videoplayer that 
plays standard super-8 movies 
over a TV set. Just hook it up 
to the antenna terminals. It 
takes regular Kodak super-8 
film cassettes. Designed for in- 
dustry and institutional use, it 
will sell (late this year) for 
$1195. 


Front-drive VW 


Due in September, this slant- 
back VW will have a water- 
cooled engine up front with a 
choice of 69, 86, or 98 hp. It 
features self-stabilizing steer- 
ing, designed to counteract any 
pull to one side, and a diag- 
onally split braking system— 
each front wheel mated with 
its opposite rear one. No, it 
won't replace the Beetle. 


Loose screws 


How fast can you match up 
seven holes with seven nuts 
and insert them in the right 
holes in the plastic globe? 
Longer than you think, say the 
makers of the Screw Ball 
(Hasbro Industries, 1027 New- 
port Ave., Pawtucket, R.I. 
02862). The $2.49 puzzler 
comes with a stand so you 
can display your efforts. 


HPS lamp 

For street lighting, says GTE 
Sylvania, the new Unalux HPS 
(high-pressure sodium) lamp 
puts out more lumens for less 
watts—34,200 for 360. And a 
tungsten coil around the arc 
tube (center of lamp) pre- 
heats the tube, reducing start- 
ing voltage needed from a 
typical 2500 volts in older 
HPS lamps to 160. 
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Gun case 


Drop a gun (or inkwell or ash- 
tray) in the Griffin Safety- 
Vault gun case, and in a few 
days a plastic “pocket” 
forms around it. The Formica 
case has brass hardware, a 
combination lock, and a pro- 
tective corrosion inhibitor. 
Cases are $23.95 and up, 
from WAMCO, Box 280, 
Oquossoc, Me. 04964, 
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Fuel injector 


Increase engine power at least 
25 percent? Say good-bye to 
stuck chokes, vapor lock, and 

cold starting problems? So the 

maker claims for this fuel- 
injection kit designed for small 
imported cars. The unit is 
under development by Auto 

World, 701 North Keyser Ave., 

Scranton, Pa. 18508. 


DIGITAL 


ADVANCE 


SPORT 


DIGITAL SPLIT WATCH 
TRIP MODEL 100 


Creep stopper 
How do you keep a car with 
automatic transmission from 
creeping ahead at a stoplight? 
Hold your foot on the brake? 
That's one way. Or install 
Creeping Control. Attached to 
your brake line, it eliminates 
creeping. About $90 from 
Safe-Stop Brake Corp., 

Fort Lauderdale, Fla. 
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Flameless heater 


5000 Btu's of heat—that's 
what the Impala Explorer de- 
livers. You use it for spot heat 
when painting, drying fiber- 
glass, or washing a car. It's 
flameless, unaffected by wind. 
Price: $32. Maker: Impala 
Industries, Box 4247, 1106 E. 
37th St. North, Wichita, 

Kans. 67204. 


Digital timer 
For rallyists who like their 
numbers digital, here's the 
Trip Model 100 digital split 
watch with lighted display. 
The maker claims accuracy 
within 1/100 sec. over a 10- 
hour timing interval. It's 
$149.95, plus postage, from 
Digital Sport Systems, 2211 
Elmwood Ave., Buffalo, N.Y. 
14216. 


Transmission saver 


Transmission oil can overheat 
especially if your car is 
pulling a heavy load—and 
cause transmission failure. But 
not with the Sav-A-Trans. It 
lights up and sounds off when 
the oil heats up, so you can 
stop and cool it. $29.95. 

Giant Products, Box 471, 
Tenafly, N. J. 07670. 


Corrosion fighters 


No more battery failures due 
to terminal corrosion—that's 
the claim for Hot Clamps. 
They're self-locking, fit most 
batteries, install easily, and 
they're guaranteed noncor- 
rosive. Price: $4.98 a pair 
from Oak Grove Enterprises, 
Box 47А, Foristell, Mo. 63348. 


Tidy tie-down 

You're sure your boat or lug- 
gage is secure atop your car 
with the AGM CarTop Tie 
Down, says its maker (AGM 
Cargo Ties, 3544 E. Ft. 
Lowell Rd., Tucson, Ariz. 
85716). It has a one-inch 
strap, vinyl-covered hooks 
gripping the car's drip rails, 
and a tough fastener locking 
the strap. $9.95 a pair. 


Screen kit 


Want to keep the bugs out 

but let the air in? Instant Auto 
Screen was made for you. The 
kit includes everything you 
need to install two side- 
window nylon screens in a car, 
van, or truck. Kit with instruc- 
tions is $5.95 from Leisure 
Camping Equipment, 2100 E. 
Maple Road, Birmingham, 
Mich. 48008. 
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Double outboard 


Side-By-Side's the name of 
this 25-pound electric trolling 
outboard with two props. Pow- 
ered by two 12-volt batteries, 
the motor has a 37'^-inch 
stainless-steel shaft and eight- 
position tilt bracket. It's made 
by Electra Pal, sells for 
$149.95, 
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Plastic sailer 


An 11-foot daysailer with ABS 
plastic hull, the Scamper 106 
features a self-bailing cockpit 

and kickup rudder, carries a 
55-square-foot sail atop her 
14*5-foot mast. She carries 
two adults and can easily be 
cartopped (she weighs 85 
pounds) or transported in a 
station wagon. Maker: Formex. 
Price: About $280. 


Duffel-bag boat 


What comes in two duffel 
bags, assembles in 12 minutes, 
holds four, and packs small 
enough for your car trunk? It's 
Sports Skiff, a 95-pound 12- 
footer that can be used for 
rowing, motoring. or sailing. 
$389. Sports Skiff, Cedar Hill 
Ave., Nyack, N.Y. 


Quick castoff 


Ever fumbled at the cleat ^ 
when trying to cast off? Moor- 
ing Mate may be for you. A 
quick-release device on a 12- 
foot mooring line does the 
trick. Just yank the release and 
you're off. $5.95. Pacific Di- 
versified Products, 732 S.E. 
Powell Blvd., Portland 97202. 


Little speedster 


You can combine the thrills 

of drag racing and boating in 
the Aqua Lark Sport, says the 
maker. The eight-footer fea- 
tures a fiberglass hull, urethane 
flotation, and mechanical steer- 
ing, holds two adults. From 
Tamco Ltd., 995 Laurier Dr., 
LaSalle, Windsor 40, Ontario. 


Mounted near the carburetor 
of an inboard or 1/0 engine, 
the Firemaster discharges one 
pound of liquefied fire-fighting 
gas automatically if the tem- 
perature reaches 230 degrees 
F. $14.95 with mounting 
bracket. John E. Martin Sales, 
Penllyn Pike, Spring House, 
Pa. 19477. 


Automatic plug 


Countless boats have sunk 
right at the dock because the 
drain plug was left out. Drain 
Check prevents this. When the 
water level rises above the 
drain, a check ball floats into 
position to keep the water 
from entering the drain tube. 
It's $8.45 from DePersia, 
Grand Haven, Mich. 49417. 


ELECTRONICS 


Underwater PA 


Hang the new Scuba Jr. sys- 
tem on your belt and you can 
talk underwater. Designed for 
swimming and scuba instruc- 
tors, the amplifier and speak- 
er can instruct an entire class 
without need for individual re- 
ceivers. Complete, it's $250 
from Lubell Labs, 21 No. Stan- 
wood Rd., Columbus, Ohio 
43209. 


Answer machine 


Strictly business, the HP-80 
pocket calculator solves vir- 
tually all financial calculations 
involving relationships between 
time and money: compound in- 
terest, depreciation, truth-in- 
lending, bond yield, and much 
more. The Hewlett-Packard in- 
strument is $395. 


A hang-on stereo system 


You can't get much more portable than this stereo receiver 
system. The Headhugger is a complete FM-stereo radio that 
you just hang over your ears. Battery-operated, the unit re- 
ceives all standard FM broadcasts from 88-108mHz, and a 
built-in multiplex adaptor channels the stereo transmissions to 
each ear. Side-mounted dials control station tuning, volume, 
and left-to-right earphone balance. A nine-volt battery powers 
the IC receiver and two 214-in. dynamic speakers reproduce 
sound. Heavy padding and a flexible headband keep it all 
comfy. Headhugger sells for $59.95. Maker: Triumph Elec- 
tronics, 599 S. Wheeling Rd., Wheeling, 111. 60090. 


Digital timer 


Don't want to miss your fa- 
vorite TV show? Plug the set 
(or any standard appliance 
up to 1200 watts) into this 
digital timer, and it will come 
on at just the right time. The 
707, by Triumph Electronics, 
sells for $29.95, 


Mini TV camera г: шү 


The next sporting event you 
watch on TV may be coming 
live from one of these new 
color cameras from Norelco. 
The PCP-72 camera head 
weighs just 19 pounds, and 
the "mini-hip-pack' '—the size 
of a cigar box—just six. 
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Outlet checker (1) 

15 that outlet safely grounded? ` 
The GT-20 tester tells you— 
in colors. Amber lights show 
if there's power. Reverse po- 
larity, faulty connections, or 
absent grounding show up in 
red. It's $6,95. Alco Elec- 
tronic Prods., 1551 Osgood 
St., No. Andover, Mass. 
01845. With adapter, it 
checks two-wire outlets. 
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Grinder-honer 


Clamp your chisel in the rail- 
mounted sliding guide. Touch 
the tool to the abrasive wheel 
and grind the edge sharp and 

true. Slide the guide to the 
right and hone to final finish 
on the stropping wheel. That's 
how you sharpen on this new 
twin-wheel grinder made in 
Australia by Temtool Pty., Ltd. 


и T 
ElectrAlert 


Outlet checker (II) 


Both two- and three-wire out- 
lets can be checked for po- 
larity and safe grounding with 
the ElectrAlert, says the mak- 
er, and you can also check the 
grounding of two- and three- 
wire tools and appliances. 

C & J Precision Products Div., 
R. D. 3*3, Meadville, Pa. 
16335, makes it. It's $5.95. 


Portable gripper 


Light weight and a suction- 
pad base make the new Lock- 
jaw vise (left) ideal for field 
work. The rocking jaw adjusts 
to grip odd-shaped objects. 
Capacity? 314 inches. Price? 
$25.95. Maker? Spear & Jack- 
son, 4767 Clark Howell High- 
way, Atlanta, Ga. 30349. Rub- 
ber jaws are available. 


Fold-up horse 


Carry your sawhorses with 
you? It's easy with the Porta- 
Horse. It folds to the size of a 
38-in. two-by-four, sets up in 
seconds, and it's made of 
solid steel. Holes in top ac- 
cept attachments. Per pair? 
$34.95 ppd. from Porta-Horse, 
P.O. 2028-PU, Riverview, 
Mich. 48192. 


Ring maker 


O rings? Make them on the 
spot, as you need them, with 
this new О Ring Kit. It comes 
with tools and materials to 
make rings in five sizes. In- 
cluded are bonding adhesive 
and a jig that lets you make 
butt and 45-degree lap-joint 
connections. $19.95. Oneida 
Electronics, 843 Cottage St., 
Meadville, Pa. 16335. 


Double dispenser 


Devcon's got a new easy way 
to use epoxy. Their new Dev- 
Tube dispenses equal amounts 
of resin and hardener auto- 
matically when you press the 
double piston. You can run 
twin beads onto one part, rub 
the mating part against it to 
mix, then clamp. Minutes later 
the glue is set. Price: $1.50. 


Handy hangups 

Easy hangups are yours with 
the Kintex Space Organizer. It 
goes up on your wall with an 
adhesive backing, comes with 
screws for heavy loads. Mount 
it flat or bend it to follow 
curves or fit in corners. Red, 
yellow, blue, or white, it's 
$1.75 from Kintex, 575 Ken- 
nedy Rd., Buffalo, N.Y. 14227. 


Bottle rack 


Modern and modular—-that's 
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IN HOME me new Add А Rack wine | FOR YARD 
IMPROVEMENT square plastic tubes lock to- AND GARDEN 


gether in any quantity you 
choose. Cost? The rack below 
is $4.98 (from Add A Rack, 
Box 30230, Cincinnati, Ohio 
45230). A 47-bottle rack costs 
$27. Tubes come in yellow, 
black, or red. 


Hose spikes 


Why is that man driving nails 
into a perfectly good garden 
hose? He's making a perma- 

nent sprinkling system. The 
spikes hold the hose in place, 
puncture it, and direct the re- 
sulting spray via their special 
slotted heads. 12 Sprinkler 
Spikes are $3.98 from the 
simpler Co., Box 868, Sarato- 
ga, Calif. 95070. 
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Water mover 


Pump out basements, drain 
swimming pools, wash cars, 
run sprinklers, spray bugs— 
the little Minute Master can 
do ‘em all. Output? 1300 gal- 
lons per hour at 40 psi. 
Weight? 12 pounds. Power? 
An electric half-horse motor. 
Peabody Barnes, 651 N. Main, 
Mansfield, Ohio 44902 makes 
the pump. 


Easy watering 

One click, and this Black & 
Decker nozzle is disconnected. 
Click, and it's connected again. 
And the water flow is automat- 
ically stopped when you dis- 
connect the nozzle. The new 
nozzle is one of a new line of 
B&D Aqua-Click garden-hose 
connectors and accessories 
that go at prices from 69 
cents to $3,99, 


Vinyl fuser 


An easy way to seal seams 

in do-it-yourself vinyl floor- 
ing? GAF's new Vinylweld 

I! seam fuser. Using a ruler 

as a guide, you squeeze the 
fuser from its tube as you 

run it along a seam. The clear 
emulsion dries quickly to form 
an invisible bond. One tube 
does two average rooms. 


EX. 


Plastic potty 


Looks conventional, doesn't it? 
Well, it's not. Made of ABS 
plastic, the Borg-Warner toilet 
weighs just nine pounds. The 
reservoir walls are thinner 
than those in conventional 
vitreous-china toilets, so the 
unit takes up less space, too. 


No-sweat valve 


Sweating toilet tank? The 
Temperator mixing valve adds 
a little hot water to the tank 

to take out the chill that 
causes condensation. Installa- 
tion? No sweat, say the mak- 
ers. It'S $12.95 from Oakridge 
Ind., Box 18475, Cleveland, 
Ohio 44118. 


Quick feed 


Drive these spikes into the : 
ground and your trees will 


blend of 16-8-8 fertilizer. 
A $2.95 box of five will feed 


ington, Ky. 40508, makes 
them. 


grow better. Why? The spikes 
are a compacted slow-release 


one 20-foot tree or five three- 
foot shrubs. Jobe's Tree Food 
Spikes, 462 E. High St., Lex- 


Wetness checker 


No more overwatering, no 
more underwatering. With 
Moistureometer you know the 
score. Push its probe into the 
ground and get instant mois- 
ture readings at any depth 
from O to 12 inches. It's by 
Turf Service Laboratory, Box 
1001, Laguna Beach, Calif. 
92651. Price? $24.95 ppd. 
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New KROV Engine 
Boosts Hope for Steam Cars 


And not only cars...rotary expander 
with oscillating vanes may be the key to 
power from solar and geothermal energy 


By E. F. LINDSLEY / PS Midwest Editor 
DRAWINGS BY HANK TOMKALSKI 


The engine I was 
watching was new, secret, and now 
getting one of its first tests in a re- 
mote corner of a huge steam-generat- 
ing plant. A heady smell of steam, 
hot metal, and lubricants filled the 
air. Ringed around the little hand- 
built engine were hard-hatted Flori- 
da Power & Light Co. executives 
and technicians. The engine was 
a KROV—Keller Roto-Oscillating 
Vane machine—and it was hum- 
ming smoothly on its test-bed. 

Someday, if the plans of ebullient 
KROV inventor Leonard Keller 
work, his novel machine will run 
everything from cars to industrial 
power stations. The test model was 
just a small unit, the size of a man’s 
hat. It ran on saturated steam, and 
the quivering needle on the steam 
gauge hung at a modest 210 pounds. 
Excitement rose as the little unit re- 
sponded to the hand throttle, and 
the rpm of a matching KROV, work- 
ing as a compressor at the opposite 
end of the shaft, went up. The com- 
pressor was rigged as a test load to 
give torque-output readings. Ex- 


Two small KHOV units are rigged to 
work as expander and compressor. Run- 
ning on saturated steam, they showed 
smooth, powerful operation. Gauge shows 


haust steam and water spewed into 
two five-gallon buckets. In a car ap- 
plication, the exhaust would be con- 
densed, led to a reservoir, and used 
again. 

As I got over the sheer fun of see- 
ing a new engine run, and run well, 
I began to take a hard look at the 
KROV and what it promises. And it 
looks to me like the KROV could 
make an end run around some of 
the roadblocks that seem to obstruct 
commercial use of steam autos, geo- 
thermal and solar energy, and other 
types of steam-power systems—all 
bright hopes in the fuel/pollution 
crisis. Let me tell you why: 

Rugged and inexpensive. The 
Keller Roto-Oscillating Vane ma- 
chine is simple, quiet, small, power- 
ful, and not costly to build. Leonard 
J. Keller, president of the Keller 
Corp. in Sarasota, is no Johnny- 
come-lately to external-combustion 
power. When he talks about prime 
movers, compressors, and power- 
transmission uses for the KROV, 
you find he knows his stuff. Then 
you look at the KROV unit and see 


steam pressure at inlet (from flex line at 
left). Compressor shaft gives rpm and 
torque readings. Two exhaust hoses at 
right lead steam and water to buckets. 


the logic of its operation and the 
stark simplicity of its construction: 
a round hole bored in a square block 
and clamped between two end plates. 
Serious machining challenges such 
as the Wankel's trochoid cavity are 
eliminated. KROV's inner parts ro- 
tate, but do not gyrate or recipro- 
cate; all are straightforward, rugged, 
inexpensive. 

KROV will handle either liquids 
or gas. It can pump or compress, 
drive or be driven. Supplied with ex- 
ternal fluid or vapor pressure, it can 
function as a positive-displacement 

Continued 


ROLLER 


ROLLER ASSEM d 


Steam enters expansion chambers at 
A (both diagrams) exerting force on roll- 
ers, which are caged between vanes and 
act like wedges in their cells. Rollers are 
fixed to flanges on output shaft; vanes ro- 
tate and oscillate around their axis (C,). 
Because roller cage has a rotation center 


Roller ring mounted on flange shows 
even spacing of rollers. Vane center is 
offset from roller flange and shaft center. 
Vanes both revolve and oscillate. 


STEAM _ 
GENERATOR 


SPENT- 
STEAM 
OUTLET 


FEED-WATER PUMP 


(C.) offset from vane axis, steam pressure pushes vanes and 
rollers toward C,. Roller cannot move directly toward C, but 
can move in direction D. This creates a cranking torque, ro- 
tates entire roller-and-vane assembly. As the assembly turns, 
rollers wedge vanes apart so that cells expand. Steam pressure 
acts equally in all directions, but since pressure is higher in 
cell E than in cell F, a net force vector is developed in direc- 


Vanes are loosely attached to their spindle. The spindle 
serves only to locate all vanes around a common center and 
has nothing to do with power transmission. Motor output or 
pump input are taken through the roller-flange shaft. 


L3 
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tion of rotation, adding more torque. Key to KROV engine 
efficiency is vast amount of space available for expansion. 
Each cell, at end of its expansion, can occupy more space 
than its geometrical subspacing would allow if vanes were 
stationary. In the KROV system above, feed-water pump is 
built on the same principles, but here it works as a compressor 
rather than an expander. 


Roller-and-vane assembly installed in its cavity shows clear 
eccentricity. Cell displacement (the gap between vanes) is 
controlled by rotor position. Inlet and exhaust ports have dif- 
ferent positions, depending on use (pump or motor). 


KROV steam system can drive the wheels direct from 


EXHAUST 


STEAM GENERATOR 
BURNER 


Suggested installation of the KROV steam-power system 
shows two expanders mounted side by side, each driving one 
rear wheel. They take care of differential action, and are 
reversible, so that no gearing is needed. Steam generator and 


prime mover. It lends itself well to a 
steam-power system, as shown on 
page 91, with a smaller KROV work- 
ing as a feed-water pump. 

Keller concedes that his engine 
looks, at first glance, like a lot of 
other vane-and-rotor pumps. But 
the KROV has some novel features: 

ө Cells expand in two directions. 

è Total expansion of all cells per 
revolution can be greater than the 
total cavity volume. 

ө It's efficient over a full range 
from stall to peak normal output. 

€ It runs at fairly low rotational 
speeds. 

e It exhausts at condenser pres- 
sure. 

How can it produce torque? 
Once you grasp the idea of vane- 
and-roller interaction, the rest is 
easy. lhe centers of the vane and 
roller assemblies are offset, much as 
a crankpin is offset from a crank- 
shaft's main bearing. The vanes car- 
ry the rollers with them— but eccen- 
trically. In other words, you get the 
effect of a crank throw without a 
crank. The flange that carries the 
rollers is mounted on the output 
shaft. The vanes have no direct 
power-transmission duties. 

Getting the most from steam. 
You need maximum mass flow. 
Steam turbines have high mass flow, 
but need superheated steam to avoid 
blade damage. Piston-type expand- 
ers give positive displacement and 
can work at low speed, but are lim- 
ited in mass flow and expansion vol- 
ume. 'This is where the KROV comes 
in: It combines the positive displace- 
ment of a piston-type expander with 
the mass flow of a turbine. It can 
run on saturated steam; the turbine 
cannot. 
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FEED-WATER PUMP 


EXPANDERS 
DRIVE SHAFT 


Keller emphasizes that the 
KROV’s expandability makes it a 
match for larger, heavier engines. 
He sees his passenger-car version de- 
livering the same power as a 350- 
cu.-in. V8 with about a quarter of 
the bulk. Of course, the KROV ex- 
pander also needs a burner, steam 
generator, and condenser. For my 
visit, Keller had cobbled up a twin- 
KROV drive train on an auto chas- 
sis. Each engine drove one rear wheel 
through a one-step reduction. ‘The 
engines were each about the size of 
a husky one-hp workshop motor, 
while the mock burner, steam gen- 
erator, and water supply together 
were sized like a big garbage can. 

What about fuel economy? 
Keller feels the basic power system 
would have a 1/3 advantage over 
internal-combustion engines, with a 
bonus from lower transmission losses. 
These numbers aren’t pulled out of 
the air. Any Rankine-cycle system 
with an inlet pressure of 1000- 
1500 psia and condenser pressures of 
5-45 psia can give 30-percent effi- 
ciency. Allow for a 20-percent loss 
in the steam generator, 20-percent 
leakage, and 20 percent for mechani- 
cal losses, including feed-water pump 
and auxiliary drives; you get a net 
efficiency of 14 percent. A Detroit 
source says the average car gives 
only seven-percent efficiency. Keller 
points out that a 50-percent rise in 
efficiency gives 50-percent more mpg, 
equal to a 1/3 cut in fuel. 

Tolerance for saturated steam. 
This is possibly the KROV’s great- 
est attraction. In steam language, 
“saturated” refers to steam still in 
interface contact with its source wa- 
ter. Superheated steam has been re- 
moved from contact with the water 


the expanders 


condenser can be installed where most convenient for function 
and accessibility. Water reservoir and feed-water pump are 
mounted just ahead of the expanders. Fuel tank for burner 
can be fitted under floor or in body side. 


and heated further. In practice, 
superheated steam may not be hotter 
than saturated steam. But a car ac- 
cident that blows off saturated steam 
will be a smaller hazard than one in 
which superheated steam is released. 
Superheated steam can jet from a 
leak as a deadly hot, invisible 
stream. But saturated steam reduces 
almost instantly to water droplets. 
Also, saturated steam allows a small- 
er, less easily damaged boiler and is 
adaptable to adding lubricant. 

Saturated steam, in vehicle or gen- 
erator drive, is more convenient for 
simple control of power-demand 
transitions. For Rankine-cycle ex- 
panders, control by throttle reduc- 
tion of inlet pressure has been a 
roadblock to efficiency. Keller claims 
his valving and porting design will 
reduce throttling losses to "insignifi- 
cance." Actually, both inlet and ex- 
haust are controlled. Exhaust pres- 
sure is held near condenser pressure 
to reduce losses from over- or under- 
expansion. 

In a car, you'll need instant power 
boosts for short periods to cope with 
traffic conditions. Keller provides a 
means of exhausting above condenser 
pressure to produce a big increase 
in inlet volume, a trick that com- 
pares with supercharging. Efficiency 
wil drop, but the response will be 
there. KROV can handle changes in 
torque demands by turning a torque 
sleeve inserted in the port areas of 
the housing. 

Where does the KROV stand? 
It's still in the experimental stage— 
too early to talk about prototypes. 

But right now, Leonard Keller has 
the interest of some important orga- 
nizations to help finance the research 
and development. 


Modular system contains all 
receivers and on-board com- 
puter; operates remotely from 


cockpit control-board panel. 
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Very-low-frequency receivers compute 
your course anywhere in the world 


By FRANK A. TINKER 
DRAWING BY CHARLES BERGER 


Last summer I had to fly over a forest fire in 
the Northwest with infrared scanning equip- 
ment. The location was well out of comfortable 
range of ordinary radio navigational aids. 
Rather than stumble around the mountains at 
low altitude and low visibility, we simply 
punched in some appropriate numbers on a 
compact radio unit mounted on our aircrafts 
instrument panel. 

As we took off, we punched a button activat- 
ing the system and bingo! its sensitive needle 
drifted slightly off center before we could make 
our turn on course. Thereafter, it was a steady 
guide to the unmarked destination hundreds of 
miles away. And the needle remained steady 
even though we were flying below surrounding 
mountain peaks. Also, the distance indicator 
unwound accurately no matter what turns we 
made; when it read zero, the smoke was below 

us. Perhaps the most surprising fact about our 
&prototype navigating system is that we were us- 
ng transmitting stations in Great Britain, dJa- 
pan, Hawaii, and Panama! 

VLF's the secret. This recently developed 
navigational system, called VLF—very low fre- 
quency—uses the 10-24kHz band. Radio waves 


i al with VLF 
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Four transmissions are 
programed into VLF for 
flight; one fore, one aft, 
one either side. Phase re- 
lations are analyzed by 
computer, differences are 
displayed on meter. 
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of this length (about 16 miles) are practically 
unaffected by terrain and are usable at oppo- 
site ends of the globe. With this tremendous 
reach, only four well-spaced stations would pro- 
vide navigational coverage for the U.S.; eight 
could serve the entire world. Compare this with 
the thousands of VOR (VHF omni-directional 
range) navigational stations used today for the 
U.S. alone. 

The on-board system consists of a miniatur- 
ized receiver for each transmitting station and a 
computer to render the signals usable. Between 
them, they measure the phase relationship of 
radio waves emanating from the stations. 
(These transmissions are intermittent and pre- 
cisely synchronized.) As long as the phase re- 
lation remains the same, you’re moving in a 
straight course. 

How does it work? Ordinarily, four stations 
are programed into the VLF set for flight: 
one fore, one aft, one on either side. This estab- 
lishes two lines of position and their intersec- 
tion represents your location. A catalogue of 
microsecond readings, representing the distance 
between listed stations and nearly every recog- 
nized airport in the U.S., comes with the VLF 
set. Inserting these values for starting point and 
destination lets the computer calculate the 
course between them. A meter indicator shows 
when a craft varies from course. 

At the same time, correct—or estimated— 
mileage is cranked into the “ Distance remain- 

[C 'ontinued on page 148 | 
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PS EXCLUSIVE! 
FIRST COLOR PHOTOS 


For 1974, 
Mustang Shrinks 
to PINTo SIZE 


áá | 
Best news from Ford since the original Mustang, 
said Jim Dunne, PS Detroit Editor, as soon as h 
saw these prototypes and pieced together the spec; 
Biggest surprise: You can’t get a V8 in one! The star 
dard engine is a four, the only option a V6. The 2.3-lite 
four is a single-OHC design, built by Ford in Ohic 
It's rated at 90-95 hp, has a compression ratio of 8.4:1 
The 2.8 V6, made by Ford in Germany, is a 60-degre 
design with a single central camshaft. Power output 1 
110-112 hp with a compression ratio of 8.2:1. 
Chassis components are shared with the Pinto: coil 
spring front suspension, with the springs mounted oi 
the lower arm; rack-and-pinion steering; semi-ellipti 
leaf springs at the rear axle. Rear shock absorbers ar 
staggered-one slants forward, the other backward. Als 
the front suspension is attached to an isolated s iiie 


aa 
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Drastic cut іп size and weight brings '74 Mustang close to 
original version. The '65 model used old compact Falcon 
chassis components, but since 1971, Mustang has been built 
on shortened Fairlane/Torino chassis-intermediate size. The 


"74 will use Pinto running gear, leapfrogging compact Mav- A special sound package BI the Mustang a quiete 
erick and going to subcompact size. It has more headroom ride than the Pinto. Front disk brakes and steel-beltei 
front and rear than ‘73, and more rear leg room in notchback radial tires are standard. What about cost? The ‘74 
coupe, less in hatchback (fastback). Hip-room loss is minor. will come down to the $2500-$2750 range. 
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Styling concept retains unmistakable Mustang identity. The seats are standard. Cut-pile carpeting covers lower part of 
74 Mustang comes in five models. This base-model notchback doors. European-type armrests are used. Standard instrumen- 
is basis for Grande coupe. Low-back vinyl-upholstered bucket tation includes tachometer, ammeter, temp and oil gauges. 
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Hatchback coupe comes in three models: base-model coupe. 
› sports two-seater, and Mach |. All will be available with rally- 
handling option, power-assisted rack-and-pinion steering, and a 
special maintenance group-tool kit and fire extinguisher. Front 


Familiar horse emblem, missing on prototypes, will be used 


on all 74 Mustangs. Emblem goes in center of grille. Below, 
notchback rear window is full width for good visibility. 
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disk brakes and steel-belted radial tires are standard. Standard 


transmission is a German-built manual four-speed with top rail 
shifter; a three-speed Cruise-O-Matic is optional. Wheels are 
constructed of noncorrosive forged aluminum. 
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Body nose section is one-piece urethane molding. Bumper Is 
urethane-covered steel. Below, hatchback design is like Vega's, 
with hinges in roof. Mach | plate is on lower edge of hatch. 


You've Got the Pool...Now Look 


Hey, Dad, before you dive in: Take a 
look at what you can get to lighten the 
work and add safety, comfort, and fun 


By RICHARD DAY / Consulting Editor, Home and Shop 


A: busy as the pool makers have been, who've been 
making and selling you pools, are the inventors, gadget 
makers, and engineers who design products to: 1) amuse 
you when you get bored with just swimming or splash- 
ing; 2) make you both comfortable and safe in an en- 
vironment that can, if you let it, both chill and kill; 
and 3) ease the nuisance of maintenance so that you'll 
have more time for that number 1—amusement. 

Here's an across-the-board sampling of what's avail- 
able. Makers' addresses are at the end of the article. 


Want to start the swimming season 
Enclosures early and finish it late? Think of a 
pool enclosure. А covered pool stays warmer and takes 
less maintenance, too. An inexpensive way to do it? An 
air-supported enclosure. А small motor drives a squirrel- 
cage blower that pressurizes the inside of the balloon- 
like enclosure, holding it up. 

There are lots of shapes, sizes, and prices. Dura- 
Dome comes in three models and many sizes. The Pro- 
file model's top tapers from one side or one end. The 
Apollo model has straight six-foot walls on all four sides 
to permit diving. A 20-by-40-foot Profile end-to-end 
model lists for $660. The whole bubble folds up into 
the space required by a steamer trunk. Liberty Vinyl's 
dome has a 20-mil body and 30-mil water tubes with 
half-inch lapped seam welds. It comes in three models, 
too. Price is as low as $565 for the 18-by-36-foot en- 
closure with blower. 


Covers _ It’s a good idea to protect your pool with 

a cover during the off-season and on cold 
nights. It keeps the water much warmer because most 
pool heat loss takes place at the surface. It also keeps 
out leaves and other debris. You can pay from $25 to 
$2000 for a pool cover, depending on what kind you 
want. 

Andray Products recommends choosing a pool cover 
according to its use. For summer use only, select a light- 
weight plastic cover. For winter use only, use a solid 
waterproof cover in vinyl and polypropylene fabric. 
And for year-round use, they recommend a pool cover 
of woven polypropylene material. A good cover should 
last two to eight years and save many times its cost in 
water and chemicals. 

Two types of polypropylene mesh and a vinyl water- 
tube cover are available from Bicknell. A mesh cover 
doesn't collect water. Caproco's Mesh Guard pool cover 
comes in made-to-order shapes and sizes for 34 cents a 
square foot. A low-cost pool cover is Bilnor's regular 
eight-gauge vinyl—only $29.40 for one that fits an 18- 
foot round pool. Unique water-tube construction in an 
A-G (above-ground) pool cover is featured by Medal- 
lion’s Aqua-Tite. It's designed to hold the cover tightly 
in place. Separate roll-away water tubes and Adjus- 

Continued 
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At poolside, Piper the 
Pelican, in polyethylene 
(D. W. Gordon Co.) is 
one of several such ani- 
mals at $50-$60. Below, 
fiberglass accessories by 
Aquaslide'n'Dive: Sunlax- 
er tilting chair ($49,50), 


Fibrella table-chair ensem- 


ble ($127.50), Aquaboard 
diving board ($82.50), 
Queen  nine-foot slide 
($177.50), six-foot-diame- 
ter Aquabrella ($99.75). 


Enclosures: Aqua- 
dome by National Air 
Structures has clear 
vinyl sides, opaque 
top for shade. Col- 
umn of trapped air 
around base holds 
it down. Dura-Dome 
(left) by Polydynam- 
ics has zippered door- 
way to prevent air 
loss. Erection and 
take-down are said to 
take less than an hour. 
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Helpful accessories: 1) Jandy Leaf Specs acid-test kit, $5; 10) Johns-Man- 
Master, $39.50; 2) Porta Potti, $65; 3) ville filter cartridge, $1; 11) Cannon 
Rainbow vacuum brush, $24; 4) Atlan- Pool Alert, $15; 12) Tenneco foam ball, 
tic-Pacific ring buoy, $24; 5) TL-100 $1.28; 13) Ind. Specs pool thermometer, 
pool heater, $230; 6) Lighthearted Sun- $3; 14) Aquality backwash hose, $9; 
clock-Calendar, $9; 7) Bicknell pump, 15) rub stone; 16) Кіпа Kratz chlorine 


$39; 8) Bell GFI, $71; 9) Industrial dispenser, $10; 17) Schuyler alarm, $50. 


Uv For safety: Circuit й? s i T MAAS 
Guard ground-fault in- fe À A o 10 way ©- | 
terrupter (left) by Hub- к^ \ O 5 vw = Us 
bell goes into outdoor ^ b К d Pe s. 
receptacle to prevent | = n) wipe KB) Ši 


shock from pool equip- 
ment. Before plugging 
in filter pump, girl 
pushes test button on 
GFA-315 to be sure 
it's working. Price: 
$43.50. 


Maintenance: Aqua 
Queen robot, in a Se- | 
ries of random passes, . | 
scrubs entire pool bot- 
tom unattended. Dog 


clutches, planetary 
gears, and worm-drive 1 
unclutching devices 


swing unit around at 
end of each pass. It's E». | 
made by Florida Ma- ns a ا‎ ^ En. 
chine, sells for $445. не сше MR 
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Safety underfoot: Nonslip Scotch-Tred surfacing, by 3M, is 
designed for diving boards and slippery pool areas. 


Tyes in pool covers by Spartan-Aqualon let you install 
ties at any point around the perimeter. A cover with 
triple-layer construction and a scrim sheet sandwiched 
between two layers of two-mil black polyethylene sheet- 
ing 18 available from Cannon. 

A solid pool cover that may be used like a deck is 
the Liftomatic. Lifted by hydraulics, it splits into two 
parts to become sunshades for pool and pool deck. 
There's even a pour-on pool cover. Guardian Chemical 
makes one. Poured onto the water, the liquid spreads 
out and dries to a clear vinyl-like film that seals the 
pool. It works for in- or above-ground pools. Draw- 
back: You can't remove it for a warm day's swim, then 
put it back. It costs about $15 to do a 20-by-40-foot 
pool. N. Jonas, too, has a chemical pool-winterizer 
cover, called On Guard. Sold in three quantities, prices 
start at $7.95. 


Solid-vinyl covers collect water—a nuisance in the 
spring when you want to take off the cover and use 
your pool. Bicknell sells a compact self-priming 120- 
volt pump that takes garden-hose fittings. The $38.95 
Potent Pump may also be used for other water-pumping 


jobs. 
Safety With the new 1973 National Electrical 
Code requirements for ground-fault sensing 
and interruption on all new swimming pools and out- 
door electrical outlets, equipment to do the job is com- 
ing fast. Most ground-fault interrupters (GFI) have 
five-milliamp sensitivity and push-to-test buttons in 15- 
and 20-amp models. 

ITE Imperial puts its unit ($49) into a compact GFI 
circuit breaker that fits standard single-pole branch 
breaker openings in the main electrical panel. GE has 
a similar unit. Hubbell's Circuit Guard (model GFA- 
315, $43.50) fits any outdoor outlet in place of the old 
receptacle and weatherproof cover. 

Bell Electric, subsidiary of Square D, makes the 
Faultfinder 680-6 specially for pools. The single-recep- 
tacle unit ($70) mounts to any horizontal or vertical 
box. It's also available with duplex or lock-type re- 
ceptacles. 

Bryant Electric (Westinghouse) has introduced a 
ground-fault circuit breaker in place of the standard 
breaker. The $45 unit has separate chambers for breaker 

[Continued on page 128] 


Black "Mattress" That Puts Btu's in Tour Pool 


Folded, Solarator looks like this. 
It comes in a box 12 by 15 inches 
by two inches thick. 


Setting it up requires stapling 


it (at top) to plywood panel. 
Opened, it's 40 by 75 inches. 
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What's black, looks like an air 
mattress and provides up to 8840 Btu 
per hour of free heat for your pool? 
Give up? 'The new Solarator. А pro- 
duction-line solar pool heater, it con- 
sists of two sheets of 20-mil black 
PVC sbeeting heat-welded to form 
a labyrinth of internal water pas- 
sages. 

I stapled my test Solarator to a 
4-by-8 plywood panel, following in- 
structions, angled it perpendicular to 
the sun rays, and hooked a garden 
hose to it. Then I opened my out- 
door water valve a hair and watched 
the Solarator's water passages fill. 
The noon temperature at my Palo- 
mar Mountain retreat stood cool at 
56 degrees F. Input water was 53 
throughout the testing. After some 
time, output water began to trickle 
from the Solarator. It was almost 
hot. 

Getting more scientific, I let the 
water run for half an hour to stabi- 
lize in temperature, then took a read- 
ing—111 degrees. To measure the 
flow rate, so I could calculate the 
heat being produced, I ran some wa- 
ter into a measuring cup and timed 
the process—414 ounces a minute. 

Then I opened the flow rate to a 
half-gallon a minute. The tempera- 
ture stayed at 111 degrees for about 
five minutes, then slowly fell, sta- 
bilizing at 72. My pocket calculator 
quickly ran out how much heat was 


being captured by the Solarator: 


(72°-53°) x .5 gpm x 8.34 lb./gal. 
X 60 min. — 4754 Btu per hr. 


Pretty impressive for a coolish day 
with occasional clouds. Then I fig- 
ured how much heat had been pro- 
duced at the 1ll-degree trickling 
flow rate: 


(111-53) х 4.5 + 16 х 60 = only 
972 Btu per hr. 


Why the big difference? The 
surface of the Solarator with the 
trickling flow had been cool at the 
bottom, hot at the top. With the 
faster flow, the surface didn't feel 
hot anywhere. It figured. The hotter 
the Solarator, the more heat lost to 
the air. You have to maintain 
enough flow to keep the heater sur- 
face cool. The maker recommends 
one to two gpm. 

lhe idea originated with Conan 
E. Fisher, professor of mechanical 
technologies at Macomb County 
Community College in Warren, 
Mich. In 1969, while adding water 
to his pool from a hose, he noted 
that the first flow was pleasantly 
warm. This led him to experiments 
with garden hose—and on to a per- 
sonal research project into better 
ways to extract heat from the sun. 
Later, a colleague, Edward J. Ko- 
nopka, professor of fluid power tech- 


[Continued on page 152] 
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Stilt House 
Straddles 
a Rough Site 


Build it first as a single-bedroom cabin, 
expand sleeping capacity later. Fourth in our 
series sponsored by the V-PAC Council 


Architect Robert Martin Engelbrecht, famed for vaca- 
tion-home designs, has chosen American Indian names 
for the houses in this series. “Apache” is appropriate 
to the setting above, since it means “living high on the 
mesa," But this floating platform house adapts to a 
varlety of sites; it needs no level or smooth terrain and 
calls for only eight or 10 piers, rather than a foundation. 
On a flat beach, it would have a short entry stairway. It 
could even perch on a mountain crag or bridge a brook. 
Window walls take full advantage of any setting. 

The open area under the house provides storage for 
boats, snowmobiles, and other recreational gear; it's also 
a cozy play area for rainy days. The "Engelslope" roof 
creates interiors of lofty distinction. The compartmented 
bathroom permits dual use when the second bedroom 
is added; until then, two pair of bunk beds and a con- 
vertible couch will sleep six. Folding doors hide a tuck- 
away kitchen in the living area. PE 


LEISURE HOME 
Plan of the Mlonth 
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You can order plans several ways 


Apache study plan (51) is a floor plan with additional 
specs to help you decide if house fits your needs and site. 
V-PAC Guide ($2) catalogs all plans in series, with building 
tips. Set of complete blueprints, $25; three sets $35. PS Va- 
cation Plans Service, Box 622, Princeton, N.J. 08540. 
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Two Ways to 


Custom designs take many forms. Arrowhead motif, left, was 
cast by author for his own home (step-by-step photos at right 
and on how-to page). Thunderbird and Scorpio doors (photos 
by Hoger Hawkins): by Bill Woods, for Dyna-Dome homes. 


Custom-Cast Your 


By RICHARD DAY 


h entry door makes your home’s 
first impression-especially at night 
when it's alone in the spotlight. 
There's no need to settle for some- 
7 TRIM EDGES WITH thing drab and conventional here. 

SAW AND SANDER New technology offers you a choice 
of strixing effects you can personal- 
ize into a door panel that expresses 
your individuality. 

The arrowhead door I made (left) 
is cast of color resins that give a 
glowing translucence when lighted 
from within. During the day, the 
panel comes alive indoors like a 
stained-glass window. 

Here's how the process works: The 
front and rear faces are poured of 
clear casting resin. Sandwiched be- 
tween (within, a frame of 2-by-4s) is 
the design core, with the colors sepa- 
rated by single-face corrugated card- 
board that also helps support the 
door faces. 

The same method could be used 
for a translucent panel next to a 
door. Bill Woods, President of Dyna- 
Dome, Phoenix, Ariz., shows various 


э POUR COLORED RESINS 
(DEPTH DEPENDS ON DESIRED 
COLOR DENSITY, TRANSLUCENCE) 


4 ADD PRESTAINED 2x4 FRAME ba d 


3 SET IN CARDBOARD FORMS 


2 LAY ON FIBERGLASS MAT JA 


6 LAY RESIN/ FIBERGLASS FACE 
ON PATTERN AS BEFORE, FLIP 
DOOR PANEL ONTO IT 


1 POUR CLEAR RESIN 
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a Plastic Entry Door 
Install Pre-Hung Molded Panel 


By AL LEES / Group Editor, Reader Activities 


Mix and pour colored resins in de- 
signs outlined with cardboard strips. 
Once both faces have set, trim excess 
from 2-by-4 frame, chamfer with sander. 


Own of Resin 


cast-panel entry treatments to his 
customers as ways to get doorways 
as distinctive as their dome homes. 

Design and color possibilities are 
unlimited. My son Russ sketched an 
arrowhead motif for our vacation 
home built on the site of an Indian 
encampment. You can get as fancy 
as you like—but try your design first 
on a full-size sheet of paper. 

You can even cast in special el- 
fects. Adding pearlescent pigment to 
the colored resin gives you a marble 
effect. Texture can be created two 
ways: by making a second, splotchy 
pour after the first has set, or by 
dropping blobs of jelling resin into 
a pour of the same color. Patterns 
scraped into jelling resin show 
through as nearly uncolored (debris 
from scraping can be left for texture, 
or removed). Later, cleared areas can 
be filled with another color resin, 
letting you cast in your signature, for 
example. Opaque objects-tools, coils, 
paper fragments-can be included; 
just lay them on clear resin as part 
of the design. Scuffs that mar the 
glossy finish can be removed with 
auto polish at any time. 05] 


For how-to on these doors, turn to page 118 | 
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авав not fond of phonies, І 
flipped for this door (to be test- 
marketed by $$ Owens-Corning 
Fiberglas starting this month). 
Its molded FRP faces offer the 
beauty and texture of a panel- 
and-frame assembly (inside and 
out) without the warp-shrink-dent 
problems of wood. It never needs 
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This door is only access to shut- 
tered vacation home, at end of cat- 
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refinishing: our panel had 
weathered two mountain winters 
when photographed. Its low-den- 
sity foam core gives superior in- 
sulation. The door weighs about 
the same as wood, costs $150. 
That gleaming lockset-also new 
on the market-is Kwikset's dual- 
security Protecto-Lok ($35). Eis 


Magnificent graining of deep-carved Spanish door is caught forever. 


walk to entry. Stair drops past pole- 
hung cube to deck detailed in April. 
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Wide open spaces of the skylight, materials; give you elbow room while 
sliding door, and wall openings let in working, and assure that you'll be able 
all the light and air you'll need, plus to get finished projects out with ease. 
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Shut tight, shutters and sliding door Wall frames (апа trusses) are assembled Tilt wall frames and brace while nail- 
close off work from curious eyes. Sky- оп the poured foundation slab over chalk- ing corners and adding trusses—latter 
light glazing is high-security Plexiglas. line layouts drawn full size. held temporarily with board at peak. 
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SECURITY, PRIVACY, SERENITY— 


Skylight Workshop 
for Your Backyard 


Get your shop or studio away from the house. This 10-by-16-foot 
shelter is easy to build, inexpensive, good looking, and secure 


By JEFF MILSTEIN / Architect 
DRAWINGS BY CARL DE GROOTE 


L ike a turtle, 
this workshop building draws into a 
hard shell for security. Shutters cover 
the wall openings, and a sturdy barn 
door closes that huge entrance. Over- 
head, 1%” Plexiglas in the full-length 
skylight resists storms, tree branches, 
and vandals' rocks. 

I designed the shop for myself with 
privacy in mind; I get all the natural 
light and air I want with the door 
and shutters closed. And when I'm 
away, prying eyes aren't tempted by 
my tools. That's serenity. 

Although such features as that 
poke-through in the end wall cus- 
tomize this structure as a woodwork- 
ing shop, you can adapt it to other 
uses, It makes an ideal studio for 
anything from paint-slinging to pot- 
throwing . . . a giant potting shed 
... even a room for informal parties 
or juvenile roughhousing. Its clean, 
simple lines and honest wood siding 
(easy one-step plywood with T1-11 
grooving) adapt it to any site. 

Construction has been simplified, 
so you needn't hesitate to tackle it, 


Interior layout shows accommodation 
for radial-arm saw: An opening in the 
wall at left lets long stock project while 


even if you've never tried carpentry 
before. I designed the unit to call for 
only one size lumber—the familiar 
2-by-4. To avoid wrestling up a 
weighty header, I bridged the wide 
entry with a plywood box beam. 
Make it alone. One man can 
erect the structure, but some of the 
Jobs go faster with two. I had help 
for an hour; otherwise I did it alone. 
The foundation is a simple slab, 
"on grade." There’s no need for any 
excavation unless your soil is silt or 
clay—then you'll have to dig a pe- 
rimeter footing to below the frost 
line or frost will heave the slab. 
Level the forms and pour about 
three cu. yds. of concrete. Draw a 
2-by-6 over the forms to level the 
concrete, then steel-trowel. Get the 
slab smooth and flat; you frame the 
walls on it. If you don't set anchor 
bolts while pouring, drill holes for 
expansion fasteners soon after the 
concrete sets. 
Simple carpentry. Roof trusses 
are easiest to tackle first. Lay them 
out on the slab with a chalk line and 


being cut inside shop. Bench to the right 
of the saw should be built to the same 


PY v 


sd Y 


height as saw table to act as steady rest. 


make seven. Three 104 nails hold 
each of the plain overlap joints. 

Frame the walls the same way, 
flat on the slab. Drill holes in the 
sole plates to match anchor points. 
Tilt them up and prop in position 
until you can nail the corners. 

That conveniently wide door elim- 
inates a lot of studs over a distance 
up to 714’. A box beam restores the 
strength needed to support the roof 
trusses and the sliding door. The 
55" 'T1-11 plywood on the right half 
of the box beam and to the right of 
the door opening is a single L-shaped 
piece cut from a 4-by-8 sheet. 

To help you when placing trusses, 
temporarily nail a 16' board between 
the fronts of the two end-frame 
peaks. As you place each truss, tack 
it to this board. Due to the three 
overlap joints in each truss, trusses 
have a slight twist. Be sure you place 
them with the long top member par- 
allel to the end frames. That way, 


you nail the corrugated roofing into 


trusses and no nails show inside. 
Continued 


Add shelves, toolboards, and cabinets to 
suit yourself. You can insulate walls and 


add heater for winter use. 
R 


Sheathe the rest of the exterior 
with T1-11 plywood. Cut window 
openings with a saber saw, and save 
the cutouts for use as shutters. 
Frame the openings with 2-by-4s, 
the cutouts with 2-by-2s. Sheathe the | 
roof with 3$" ply from the truss peak 
(flush with the front) to 3" beyond | 
the truss at the rear. | 

Remove the temporary truss brace 
and hoist up the assembled, unglazed 
skylight. Nail the fixed hinge part to 
the front of trusses. Seal 1%” Plexi- | 
glas in the frame with silicone caulk. 
You can add the conduit frames for | 
the skylight-opening mechanism be- | 
fore or after glazing. The cables run 
to a small boat winch mounted on a 
wall stud with lag screws. 25] 
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Large plans available 


Drawn by architect Jeff Milstein, 
designer of the shop, two 28"-by- 
20" plans sheets have been repro- 
duced like architects' working draw- 
ings. They contain dimensions for 
framing and foundation; also de- 
tails for skylight, windows, trusses, 
and roof. You get a reprint of this 
article, too. Send $3 to Popular 
Science Plans, Dept. 36, 355 Lex- 
ington Ave., New York, N.Y. 10017. 
Ask for Plan 5568: Skylight Work- 
shop. Allow about three weeks for 
delivery. 


ELECTRIC 
CONDUIT 


EUN 


Winding cables onto boat winch lagged 
to wall opens skylight. Surface grain of 
plywood on inside of box beam (right) | 
must run horizontally for strength. ROPE CABLE TO WINCH.  - / 

CABLE TO OTHER SIDE 
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About the authors 


The authors: Mr. Christian is a chemistry major, graduating 
this month; Dr. Berka (standing, right) an Associate Profes- 
sor of Chemistry at Worcester (Mass.) Polytechnic Institute. 
They began research on polywater when Christian's curiosity 


was aroused by Simon Dresner's article, 'Polywater . 


.. the 


Water That Isn't" [PS, Dec. '69] and have published several 
papers on polyliquids in scientific journals. 


How You Can Grow 
Your Own Polywater 


Some experts claim this rare substance 
doesn't exist. Yet here's how you can harvest 
enough of it for your own experiments 


By P. A. CHRISTIAN and L. H. BERKA 


P olywater, the laboratory curiosity 
that shook up the scientific world 
only a few years ago [PS, Dec. ’69], 
can be prepared and studied by ama- 
teur scientists using simple tech- 
niques. Polywater is a mysterious 
"offspring" of normal water with 
dramatically different physical and 
chemical properties. 

Thick and gooey, it refuses to 
freeze at 32 degrees F or boil at 212 
degrees Е. It is almost 50 percent 
denser than normal water and ex- 
hibits different optical properties. 

The origin of polywater remains 
pretty much a mystery; recently its 
very existence has been contested. 

Some scientists claim polywater is 
literally the sweat off the brow of 
those trying to produce it. ‘They re- 
port that they have detected several 
constituents of human perspiration 
in samples of polywater tested with 
highly sensitive analytical instru- 
ments. Other researchers claim their 
samples contain large amounts of 
silicon in the form of silica gel or 
sodium silicate (water glass). 

Both findings are still somewhat 
inconclusive since the greatest handi- 
cap in analyzing polywater is its rar- 
ity. It has been produced only in 
extremely minute amounts; most 
samples are visible only under a 
high-power microscope. In fact, the 
total world supply of polywater could 
be deposited in a thimble! 

A number of methods have been 
used to prepare polywater; just why 
they work is not yet clear. Basically, 
all involve the condensation of water 
vapor in ultrafine Pyrex or quartz 
capillary tubes under controlled con- 
ditions. The method described here 


is by far the simplest and, surprising- 
ly, one of the most successful. We'll 
also describe test experiments you 
can perform. 

Materials you'll need. First, 
you must have access to a micro- 
scope with a magnification of at least 
100. To prepare the capillaries, you'll 
need some sort of high-temperature 
torch; an oxyacetylene torch will do 
nicely. (Regular propane torches and 
blowtorches are not hot enough to 
melt Pyrex.) 

The Pyrex tubing that has proven 
easiest to work with has a 0.5mm 
bore diameter and 5mm to 6mm out- 
side diameter (it’s often called ther- 
mometer tubing). You can obtain 
it from mail-order scientific-supply 
houses. You'll need at least 8’ per 
batch of polywater. Some !/4"-diam- 
eter solid Pyrex rods are also needed 
to make supports. 

Another important piece of ap- 
paratus is probably sitting in your 
refrigerator: a snap-top, round, plas- 
tic refrigerator container of the type 
that soft margarine comes in. Also, 
for cleaning the tubing, get some 
ethyl (rubbing) alcohol or, ideally, 
some acetone. 

You will also need fine nichrome 
wire (about 6") to bundle and sus- 
pend the drawn capillary tubes. A 
large Mason jar containing some cal- 
cium chloride (a drying agent often 
used in damp cellars) will serve as 
an airtight drying chamber. The ni- 
chrome wire, Mason jar, and calcium 
chloride should be available at your 
local hardware store. 

Finally, you must have a supply 
of distilled water. You will prob- 
ably be able to obtain some distilled 


um 


a 


Authors study polywater sample in 
microscope. Christian wears rubber gloves 
to minimize chance of impurities. Inner 
white line in 400X view (bore of capil- 


lary) is granular-appearing polywater. 
American Chemical Society copyright photo. 


water from your drugstore or gas sta- 
tion (where they use it to fill bat- 
teries). If not, try a local hospital . 
or a bottled-water distributor to ob- 
tain a supply. 

Clean the apparatus. Thorough- 
ly wash the bore and outside sur- 
faces of the Pyrex tubing by rinsing 
alternately with ethyl alcohol (or 
acetone) and distilled water. Plastic 
squeeze bottles with nozzles work 
very well for this. The last rinse 
should be with distilled water. 

The snap-top refrigerator contain- 
er, too, should be thoroughly washed 
with liquid detergent, then complete- 
ly rinsed, with a final rinse of dis- 
tilled water. Allow the container to 
air-dry, but protect it from dust. 
Also, try to avoid touching the 1п- 
side surfaces of the container and 
cover. 

Follow the instructions (box, next 
page) to prepare a sample. Then, 
to harvest your polywater, remove 

Continued 
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How to prepare bundles 
of glass capillaries 


Clean the Pyrex tubing as de- 
scribed in the article. Notch the tubes 
with a triangular file and break off sec- 
tions at 4" intervals. Hold a tube in 
the flame (photo inset above) and heat 
a V5" segment in the middle until it 
glows. Remove the tube from the flame 
and draw it out rapidly and evenly to 
about 4' (above). Carefully snap off 
the unstretched ends. 

This filament should have a bore 
diameter of five to 20 microns (two 
to eight 1/10,000 of an inch). Break 
the 4' filaments into 2" lengths. Each 
foot of undrawn tubing should pro- 
vide you with 50 to 60 capillaries. 

Capillary tubes must be suspended 
free from contact with the container 
walls, so a support must be prepared. 
Heat one end of a solid Pyrex rod and 
push it against a clean metal surface 
to flatten it (see drawings, left). Bend- 
ing the rod is a little trickier. The 
bends should be made in the order 
shown and with the suggested angles. 

Dimensions depend on your con- 
tainer's size. Some experimentation 
will be necessary to achieve the di- 
mensions for a snug fit. The com- 
pleted support should be washed in 
the same manner as the refrigerator 
container. 

Using two lengths of nichrome wire, 
bundle the glass capillaries you've 
prepared securely together. 

Attach the bundle to the support 
so that it swings freely about an inch 
below the rod. Add distilled water to 
the container to a depth of '*^5". Po- 
sition the bundle, snap on the cover, 
and set the container aside for at 
least a week. 


Polywater—one of the 


the bundle of capillaries from the 
support, place it in a small, clean, 
open pill vial and stand this vial 
upright in a Mason jar one-third 
filled with calcium chloride. Set aside 
the sealed jar for a week. This will 


eliminate any normal water pres- 


ent and concentrate the polywater. 
After the capillaries have been 
dried by the calcium chloride, you 
must examine them individually un- 
der the microscope to locate the 
globules of polywater. Usually you 
can expect to find polywater in 10 
to 30 percent of the capillaries. 
Identifying polywater. А repre- 
sentative sample of polywater, as 
seen under the microscope, is shown 
—the white areas in the center of 


the narrow dark strip, the bore of | 


the tube. A number of small granules 
appear to be dispersed throughout 
the material. This is characteristic 
of many polywater samples. 

“Dry” polywater picks up normal 
water from the air, so you must store 
samples in a vial in the Mason jar. 
Polywater keeps well. Samples stored 
over calcium chloride for over a 
year show no visible change. 

Experiments with polywater. 
You can easily investigate several of 
the unusual properties of polywater 
with your samples. 

e Heating behavior. Place several 
capillaries containing polywater in a 
vial and heat them in your oven for 
five minutes at 550 degrees F. When 
you look at them under the micro- 
scope, you should still find some ma- 
terial in the tube. This demonstrates 
the very low volatility of polywater. 

Also, you will probably notice that 
the column of polywater, which 
looked white or gray before heating, 
is yellowish and maybe even orange 
or dark brown after heating. 

If you strongly heat a capillary in 
a test tube immersed in a sand bath 
(a can filled with beach sand) you 
will be able to “burn” the polywater. 
You can then observe the charred 
"remains" under the microscope. 
This discoloration and “burning” 
has been attributed to the thermal 
decomposition of various organic im- 
purities present. 

e Cooling behavior. Polywater has 
been observed to vitrify (become 
glass-like) at about -30 degrees F. 
Cool a capillary containing polywa- 
ter and a capillary of equal diam- 
eter containing normal water to the 
lowest temperature possible in your 
freezer. Mount them side by side on 
a microscope slide. 

Quickly remove the slide from the 
freezer and observe the two samples 
under the microscope in a dry room. 
The polywater should not appear 


most interesting discoveries of the last decade—is still controversial 


frozen, but the normal water will be 
frozen solid. 

It may be necessary to coat the 
slide with some silicon anti-fogging 
compound used on eyeglasses to pre- 
vent fogging. If this is done, the cap- 
illary tubes should be sealed at both 
ends (using a match) to keep the 
silicon compound out of them. 

ө Viscosity. Polywater has been 
reported to be almost 15 times as 
viscous (thick) as normal water. 
Mount an open-ended capillary con- 
taining normal water in a larger tube 
using a drop of epoxy. Connect a 
large medicine-dropper bulb to the 
other end. 

Now mount the assembly on the 
microscope stage so you can see the 
column of water. Squeeze the bulb 
slowly and observe the movement of 
the water column. Repeat with a cap- 
illary containing polywater. The 
polywater column should not budge. 

e Birefringence. If you have a pair 
of Polaroid lenses from sunglasses, 
you've probably observed that if you 
place one lens on top of the other 
and rotate it, there is a certain posi- 
tion at which you can no longer see 
through them. 

Certain materials, when placed be- 
tween Polaroid filters in this opaque 
state, counteract the effect of the fil- 
ter and appear bright. Such materials 
are called birefringent. The granules 
in polywater exhibit this behavior. 
Normal water is not birefringent. 

To observe the birefringent gran- 
ules in the polywater, first place one 
Polaroid lens in front of the micro- 
scope eyepiece. Then place the other 


"Hands-on'' exhibit at the Worcester Science Center is 
operated by authors—now more hirsute. Four-sided exhibit 
cube demonstrates polywater characteristics and apparatus. 


underneath a capillary tube contain- 
ing a sample of polywater. Rotate 
the lens in front of the eyepiece to 
obtain maximum extinction of the 
light. The granules should be visible 
as bright splotches. 

e Solubility. Polvwater will dis- 
solve in normal water. Place a cap- 
illary containing polywater on a 
microscope slide and put a drop of 
distilled water at each end of the 
tube. Under the microscope you will 
see the water diffuse into the tube 
and dissolve the column of poly- 
water. А solution of polvwater, called 
anomalous water, is the result. An- 
omalous water exhibits many of poly- 
water's properties, but to a lesser 
extent, since it is diluted. 

Other polyliquids? You can try 
making other polyliquids following 
the same procedure you used to pro- 
duce polywater. 

After the growing period, place the 
vial of capillaries in the open air 
(protected from dust) for a week 
prior to the week they stand in the 
Mason jar over calcium chloride. 
During this first week, any of the 
normal liquid present will be elim- 
inated by evaporation. Since water 
vapor may have condensed out in 
the capillaries during this time, the 
second week is required. 

Liquids chosen for experimenta- 
tion should have low boiling points 
( about the same or lower than water) 
and be as pure as possible. CAUTION: 
Many low-boiling liquids are highly 
flammable and their vapors often 
highly toxic. Most labels warn of 
these hazards. Such liquids should be 


used only in the absence of flame in 
a well-ventilated area. 

Look for mixtures. Most liquids 
commonly available at drug and hard- 
ware stores are mixtures; the contents 
should be listed on the label. Mixtures 
pose a problem, however, since you 
don’t know which component pro- 
duced the residues in the capillaries. 

If you feel venturesome, you might 
try trichloroethylene, a fairly pure 
form of which is sold in hardware 
stores in place of carbon tetrachloride 
for cleaning purposes. To our knowl- 
edge, no one has ever tried to make 
poly-trichloroethylene. 

Other pure liquids, such as methyl 
(wood) alcohol, isopropyl alcohol, 
and glacial acetic acid, obtained from 
a chemical supply house, are likely 
candidates. 

Two liquids. Another experiment 
that has not been tried is one in 
which columns are grown using a 
combination of two or more liquids 
in separate compartments in the con- 
tainer. Trichloroethylene and water 
could result in some interesting vis- 
ual effects in the "poly-product" col- 
umns. 

You can take photos of your sam- 
ples, using the standard photomicro- 
scopy technique. You might even 
blow up the photos to poster size. 

Perhaps you can think of more 
things to do with your samples; we'd 
be glad to hear of your experiments 
with  polywater. This substance, 
whatever it might be, is one of the- 
most interesting scientific discoveries 
of the last decade—and still one of 
the most controversial. 


Comparison exhibit displays viscosity differences of plain 
water, left, and liquid with polywater's viscosity. Viewer can 
time leakage through container holes. 
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Tune More Speed into Your 
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Distance from top of seat to center of 
pedal spindle should be 109 percent of 
your inseam (see text). Make sure bike 
pedal is in down position with its crank 
parallel to seat tube, as shown. 


Seat-height adjustment nut is at top 
of seat tube. Just above it is the seat- 
angle adjusting nut. Seat should be level 
or tip up slightly in front. Handlebar- 
adjustment bolt is at top of handlebar 
stem. After you set seat height, adjust 
handlebars to same level as seat. A simple 
eyeball check will do. 


Adjust brakes so that their blocks 
ride about a inch from rim. Knurled 
nut, at top of photo, is used to make 
small adjustments; cable-clamp han- 
dles, big ones. 
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You'll ride faster, farther, 
and with less effort if you 
tune your bike to its limits 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


You, on your bicycle, are the 
most efficient traveler in nature. 
Pound for pound you use less energy 
than any horse, dog, or rabbit. Even 
the free-flying sea gull burns up 10 
times the energy you do. 

That’s not all. You're more еҝ- 
cient than powered machines, as 
well. Your closest competition—a jet 
transport—needs four times the en- 
ergy per pound that you do. 

Want to increase your advantage 
over the rest of nature and the world 
of machines? It's easy. Tune your 
bike. Here's how to do it: 

Start by adjusting the bike to fit 
its power plant—you. By far the 
most important adjustment you can 
make is seat or saddle height. Most 
riders set their saddles too low, and 
the result is inefficient use of their 
leg muscles. Riding with a low seat 
is like doing deep knee bends . . . a 
lot of work. Your object is to set the 
saddle so that your leg is almost 
completely extended at the bottom 
of a pedal stroke. Riding with a sad- 
dle at this height is like doing quar- 
ter knee bends . . . no sweat. 

Experiments with experienced rac- 


ing cyclists on a stationary metered 
test bike have led to a formula for 
finding ideal saddle height. In short, 
saddle height should be 109 percent 
of your inseam (leg length from | 
crotch to floor). 

How to measure. Say your in- 
seam measures 36 inches. Multiply 
36 by 1.09. You'll get 39.24 or 3914 
inches. This is your ideal saddle 
height—the distance from the top of 
your saddle to the center of a pedal 
spindle. When you make this mea- 
surement, position the pedal as 
shown in the top photo. This is im- 
portant. 

Of course, this formula isn’t the 
final word. If you have small feet 
you may want to set your seat an 
inch or so lower than the formula 
indicates. If you have big feet like 
mine, an inch or two higher will 
help. But never raise the seat so high 
that there's less than 214 inches of 
seat post sticking into the seat tube. 
If you do, the joint may fail. Your 
bike’s frame is too small for you if 
you have to raise the seat past that 
214-inch cutoff point. 

Now the handlebars: Set them so 
they're level with the seat top. To 
make the adjustment, loosen the bolt 
at top of the handlebar stem and 
slide the stem up or down as needed. 
A simple eyeball check is accurate 
enough for this setting. When the 
bars are set, retighten the bolt. Apart 
from replacing your handlebar stem 
with one of a different length, that's 
about all you can do. 

Now you're seated right. The next 


Adjustment of wheel bearings requires 


two wrenches. The thin cone wrench grips the 
bearing cone by its flats (see inset) and holds 
it in position while you tighten the hexagonal 
locknut. Overhaul front and rear hubs every 
six months, lube them monthly. 


10-Speed 


step in tuning your 10-speed is to minimize potential 
friction and rolling resistance at every point on the bike. 

Start with the hubs and rims. Every six months or 
so you should disassemble front and rear hubs, clean 
and regrease them, and set the cones. Ап excellent 
manual on this and every other adjustment I mention 
is Glenn's Complete Bicycle Manual. It's by Clarence 
Coles and Harold Glenn, published by Crown Publish- 
ers, New York, and costs $5.95 in paperback. 

After your hubs are in shape, check the wheels to see 
if they run true. Any side-to-side wobble will increase 
rolling resistance, and may cause contact between the 
brake blocks and the rim. This is like riding with your 
brakes on—very inefficient. To check for wobble, turn 
your bike on its back. Hold a piece of chalk against a 
brake block and spin the wheel. Slowly move the chalk 
in toward the rim. Any bumps in the rim will rub 
against the chalk and betray their presence. 

Remove the bump by taking a spoke wrench to the 
spokes in the area of the bump. Loosen the spokes that 
lead to the hub flange on the side with the chalk marks. 
Tighten those that lead to the flange on the opposite 
side. Work slowly—about a half-turn at a time—and 
check your progress as you go. With a little patience 
you should be able to get the wheel almost dead true. 

Once the wheel runs true you can adjust the brakes. 
You want them set so their rubber blocks are about 14- 
inch away from the rim when the brakes are off. This 
assures they won't rub against the rim as you ride, yet 
gives you a solid fistful of braking when you want to 
stop. You can make small adjustments by turning the 
knurled nut at the end of the cable casing near the 
brake. If the nut won't do the job, you can add or re- 
move cable slack at the cable clamp. On center-pull 
brakes, the clamp is just above the brake. On side-pull 
brakes, it's right at the end of the cable. 

Now the tires. Chances are good you're riding with 
too little pressure in your tires. Underinflated tires cost 
more energy than you'd think. They're also more vul- 
nerable to damage from stones, bumps, potholes, etc. 
What's the right pressure? If you have clincher tires 
the kind with a valve like the one on a car tire—78-85 
pounds is about right. If you have tubulars, 75-100 
pounds isn't too much. The best way to get your tires 
up to pressure is with a hand pump. A gas-station air 
chuck puts out such a large volume of air so fast it 
may blow your tire right off the rim. 

Two more friction hotspots. The last two areas to 
tackle are the chain, and the bottom bracket and pedal 
bearings. А dry, rusty, or dirty chain is a real energy 
eater. То keep your chain up to snuff you should clean 
and lubricate it every month or so. Remove it from the 
bike, soak it in kerosene, and give it a good workout 
with a stiff brush. Wipe it off, soak it in a lightweight 
oil (SAE 10), and wipe again to remove excess oil. It's 
a simple procedure, and worth the time. 

Not quite so simple is bottom bracket and pedal lub- 
rication. As with the hubs, this involves disassembly, 
cleaning, and relubrication. Do the pedals every six 
months. The bottom bracket—the point where the 
pedal-crank axle passes through the frame—is your 
most difficult lube and clean job, but you need to do it 
only once a year. Best time to tackle the job is at the 
end of your riding season. 


Tips for easy riding 


Even if you've tuned your bike to its limits, you still won't 
get the most out of it until you learn to ride. Good riding 
technique involves intelligent use of your gears and proper 
ankling form. 

Choosing the right gears. Most riders | see out on the 
road are riding in too high a gear. The whole trick to effortless 
cycling is to use your gears so you can maintain a steady 
pedalling rate with a constant level of effort. For the average 
cyclist, about 60 to 75 rpm is the right pedal cadence. On 
level ground, your standard gear should let you keep that 
cadence for miles without tiring. When you come to a hill, 
you shift down so that you can maintain that same cadence 
without working any harder. Naturally, you'll slow down, but 
maintain the same cadence and the same level of effort. When 
you head downhill you'll be able to shift up and still stay on 
cadence. 

Ankling form. What you're after here is a smooth pedal- 
ling stroke. First, use toe clips and straps. Then learn to ankle. 
In ankling, your toe should point up slightly at the top of a 
stroke, downward at the bottom of the stroke. This lets you 
apply power through about 300 degrees of the stroke, and it 
makes the stroke smooth and fluent. 
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142° WOODSCREW 


3 Pipe Dreams for Your Home 


Make all three come true with a 10-foot 
length of plastic drainpipe, a fine-toothed saw, 
and a couple of hours in the shop 


By PHIL BOWIE / Photos and drawings by the author 


KF or a design material that’s lim- 
ited in project scope only by your 
imagination, try rigid plastic drain- 
pipe. The stuff comes in a range of 
sizes, and it’s strong and lightweight. 
It’s easy to work with your regular 
tools, and it takes an excellent finish 
without priming. You can buy the 
pipe in 10-foot sections at most retail 
plumbing supply houses for about 
10 to 30 cents per foot. All of the 
designs here were made with 4" I.D., 
14”-wall rubberized styrene sewer 
and drainpipe. 

The drawings and photos will give 
you necessary cutting, fastening and 
finishing details. Flaring the pipe 
ends for planter and lamp isn't diffi- 


Terrace table 
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TABLE-LEG JOINT 


|, CONTACT-CEMENTED 
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cult, but it must be done with some 
care. Here’s how: Hold the pipe end 
horizontally two inches above a red- 
hot electric-stove element. Rotate 
the pipe for three or four minutes to 
heat it evenly. Shield your hand with 
aluminum foil to keep cool. When 
the pipe wall gives easily under gen- 
tle screwdriver probing, it’s ready for 
flaring (see drawings). 

For the lamp, use the 5"-dia. bulb 
itself to form the end. Protect your 
hand with a cloth and force the bulb 
evenly into the heated tube. Don't 
push the bulb deeper than half way, 
or it won't come out again. The hot 
pipe tends to stick slightly to the 
bulb, but you can eliminate this by 


Table's tubular legs make great drink 
holders if capped inside with plastic 


| disks as shown in detail above left. Kids 
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spraying the bulb with silicone. ‘The 
drawing shows a procedure for form- 
ing the planter base. 

Hold the pipe in its final form 
during initial cooling—about a min- 
ute. If it doesn’t come out right, 
don’t despair. Reheat the pipe and 
it’s ready for reforming. Experiment 
on a scrap section before you try a 
finished flare. 

The 25-watt, 5"-dia. bulb for the 
lamp is available in clear, frosted, 
colored, silver and gold models, made 
by Durolite, Sylvania, and Tovibulb. 
Don’t use a bulb larger than 25 watts 
as the heat of a brighter one could 
melt the whole project. 

If you try all of the projects shown 
and still have a creative urge and a 
few feet of pipe, how about a cylin- 
drical birdhouse? Or a giant fake 
candle, a telescope tube, more styles 
of planters or a mod umbrella stand? 
And all of those would use the 4"- 
dia. pipe. Vary the diameters, com- 
bine the stuff with standard fittings, 
wood or Plexiglas, and you can 
realize your wildest pipe dreams. 


like the table too, indoors or out, espe- 
cially if you cut compartments in the legs 
for crayons and small toys. 
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Mushroom accent lamp | 


Modern lamp is striking with golden 
yellow bulb and harvest gold semigloss = 
enamel on base. A gloss black base with =: 
silver bulb is another eye catcher. Lamp 
design is courtesy Design Dimensions, 


LINE SWITCH 


SNAP-IN ‘+ 
GROMMET — WOOD DISK 


FERE" GLUED IN Raleigh, N.C. 
РОВ WEIGHT 


1 
MAKE 4 EQUALLY 
SPACED SÀW CUTS 
TO FORM 8 EARS 


Extension Handle 
_ Doubles Use of Your 
FORMING метнор ^ Lawn Trimmer 


FOR PLANTER BASE ` Your cordless trimmer can do 

:: much more than cut grass. Fit 
= it with an extension handle and 
5: it will let you trim vine stream- 
ers, do light hedge work—and 
trim grass—all from a comfor- 
table standing position. 

Make the handle from a mop 
holder. Replace the mounting 
wire with one made from a 
coat hanger, bent to fit your 
trimmer. Run the wire through 
two holes in the handle’s metal 
mount and hook it to the snap- 
lock lever. —W illiam Waggoner 


2 

HEAT AND SPIN TO 
START SPREADING 
EARS 


3 

PRESS PIPE DOWN 
ON FLAT SURFACE, 
SLIP WOOD BACKUP 
BLOCK OVER PIPE 
AND HOLD UNTIL 
COOL 


:: Modify mop mount with coat- 
Floral planter i; hanger wire bent to fit trimmer. 


Splayed-base planter is supported by 
monofilament fishing line strung through 
those base ears. They also make planter 
steady on table or shelf if you don't wish 
to hang it. This and the table are designed 
by Larry Cotton. 
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It's a mixture of cement, lime, and millions of pieces of fiber- 
glass, each about 14-inch long. Mix it with water, trowel onto 
tightly stacked concrete blocks—and it bonds them together. 


Now Anyone 
Can Work with 
Concrete Block 


No need for mortar between the blocks— 
a trowel-on skin of fiberglass and concrete 
holds everything together 


By JACKSON HAND 


l; you were much good, as a kid, at playing with 
blocks, chances are now that you can be a pretty good 
mason. There's a new system that does away with the 
old business of dabbing mortar along the course of con- 
crete blocks and slip-fitting them together. Now all you 
do is stack the blocks plumb and true, then plaster- 
trowel a coating on both sides. 

The secret is that trowel-on coating—a mixture of 
cement and lime, like any mortar, but reinforced with 
a billion !5-inch-long pieces of fiberglass. When the 
mortar sets, it provides a skin that holds the blocks 
together. According to tests conducted by the National 


Building a concrete wall the easy way— with Bloc/Bond 
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Stack concrete blocks dry on suitable Plumb-bob trick keeps blocks plumb. 
Cut block half as thick as bob's diame- 
ter. Adjust block so bob just touches wall. 


footing. For a tight fit, squeeze blocks 
together, tap with rubber mallet. 


Strap-iron ties reinforce work where 
one wall butts against another. Hammer 
out shallow channel for strap clearance. 
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Trowel on Bloc/Bond an eighth-inch 
thick on both sides of wall. Dampen wall 
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You may have to use shims to keep 
courses level. Chisel end of mason's 
hammer separates blocks while you shim. 


Finished wall takes paint like a dream. 
Notice the texture in the wall, resulting 
from fibers in the mortar skin. 


Concrete Masonry Assn., the result 
provides greater flexural strength 
than conventionally built mortared 
walls. And there are advantages in 
water resistance, paintability, and 
other factors. 

Step-by-step methods. The big 
breakthrough is that you—yourself— 
can put up a garden wall, or a trash 
receptacle, or a whole house. Here 
are step-by-step methods  recom- 
mended by Owens/Corning Fiber- 
glas and checked out by me when 
making the photographs on these 
pages. 

First, you need a footing that is 
dead level—and it must meet re- 
quirements of the job as to load bear- 
ing, frost line, etc. The first course 
of blocks is laid on the footing 
mortar, in the conventional manner. 

Then, you merely stack the blocks, 
one course on top of the other, with 
the ends of the blocks butted tight 
together. Use interlapping technique 
at corners, as with any masonry con- 
struction. Break blocks in half to 
square up openings for doors and 
windows—again as in standard con- 
struction. 

But the absence of mortar makes 
certain precautions necessary: 

e When you figure overall dimen- 
sions, you count on the length and 
height of the blocks only. There is 
no allowance for the space that mor- 
tar would take up in standard block 
work. 

€ You must take special pains to 
make each course level—again be- 
cause you can't compensate by let- 
ting the mortar run a little thicker 
or thinner. This is no big deal if 
you take advantage of the extra uni- 
formity of the type of concrete blocks 
called “ground blocks." However, it 
may be necessary from time to time 
to insert spacers between courses. 
'Thin strips of sheet metal, sand, or 
a dab of mortar may be used. 

e Keep your plumb line busy, 
making sure that things are straight 
up and down. Slight irregularities 
in the blocks can cause some lean. 
This can be corrected with shims, 
just as you use shims to keep 
blocks level. 

e Be sure that ends are butted 
tight against each other to keep all 
runs the same length. A good way 
to get a tight fit? Squeeze adjacent 
blocks together with one hand while 
you tap them together with a rub- 
ber mallet. 

You can lay up as much or as 
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Test cuts on a variety of materials 


show that accuracy is as good as care 
used in squaring jaws and aligning stock. 


PERSONAL-USE REPORT 
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Freehand sawing is possible with ma- 
terials up їо 1/5” thick. Saw bed must be 
bolted down for vertical sawing. 


Two-Way Power Hacksaw 
for the Home Shop 


If hand hacksawing turns you off, 
here's a machine to turn you on. It 
is a home-shop-sized metal-cutting 
band saw that will slice through steel 
and other sawable metals up to 315" 
by 6". It will do so unaided, and turn 
itself off when it's done. Lift the 
blade frame upright, install a table, 
and it will let you cut freehand, too. 
And it's portable. 

The saw is spartan, but so is the 
price of $165. The Metalmaster de- 
pends on its motor for counterbalance 
to regulate cutting pressure, and this 
works nicely. I found it will saw mild 
steel at the rate of about 3.3 min- 
utes per square inch. The single- 
blade speed—130 feet per minute— 
is about standard for cutting steel. 

Ball bearings are used throughout 


Carrying handle and 50-pound weight 
make the Metalmaster truly portable. 


the drive train and in the blade 
guides. Most parts are well-rein- 
forced aluminum castings. 

Second - guessing improvements 
that you can add to the machine in- 
clude a simple latch to hold the 
blade frame upright for loading and 
to prevent accidental tipping when 
you're set up for vertical sawing. You 
could scribe 90-, 45-, and 30-degree 
marks on the bed for quick, accurate 
positioning, too. 

The Metal Master is made and 
sold by Houlihan Industries, 1628 
Gillieron Dr., Ft. Wayne, Ind. 46825. 
It comes fully assembled with its 
14-horse motor installed, ready to 
plug in and cut. Standard 60"-by-15" 
blades are $3.50 each from the saw 
maker.—Phil McCafferty. 


Houlihan sells saw blades in a variety 
of pitches and in two different set types. 


little wall as you want before you 
turn to the plasterer’s trowel and i: 
start laying on the skin. It’s best, 
however, to stack enough blocks to 
use up a bag of the special mortar, = 
since it has a rather short life in # 

[Continued on page 158 


Does Your Car Engine Run On 


Here's a New Trick You Can Use 


By WALTER S. ANDARIESE 
TECHNICAL ART BY RAY PIOCH 


A. emission standards have be- 
come stricter and emission-control 
systems more complex, car owners 
have experienced more and more 
drivability problems. One of the 
worst is run-on (or “dieseling” as 
it’s often—and wrongly—called). 

I had it on my car—a '68 Chevy 
with a 307-cubic-inch V8. I tried 
everything, and my experiments led 
to the conclusion that the run-on 
had an electrical assist. Somehow 
there was a current leak to the 
spark plugs—maybe not a good 
spark, but enough to ignite a hot 
air-fuel mix. My next step was to 
install a capacitive-discharge igni- 
tion system. That made it worse 
than ever. In no way could I get 
the engine to stop. Being a ham radio 
operator, I had an advantage in look- 
ing for a solution. I found one—and 
it worked. It’s a simple diode, in- 
stalled as shown at right, between 
the ignition light and the voltage 
regulator, to prevent a reversal of the 
current flow. Simple, effective, and 
inexpensive. Here’s why it works: 

è The diagram shows circuit con- 
ditions when the engine is not run- 
ning. With the ignition switch in 
Off position, the warning light bulb 
cannot light. At the same time, the 
contacts on the field relay in the 
voltage regulator are open, and the 
voltage regulator contacts are in 
grounded position. 

e When ignition switch is On, 
but before engine is started, the 
warning light goes on. Other con- 
tacts remain in previous positions. 

è When the engine is started, 
the field relay is activated by the 
alternator. Its contacts close, and 
both the ignition switch and warn- 
ing light are jumped. The light 
goes out, as both the bulb and its 
parallel resistor are shorted. The 
voltage regulator also becomes ac- 
tive, and the alternator begins 
charging the battery. 

@ When the ignition switch is 
turned off, contacts in the field 
relay remain closed. Current is 
shunted around the open switch— 
into the bulb and resistor—and 
then to the coil. Current flow is re- 
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versed, and voltage is much re- 
duced (as it first flows through the 
bulb and resistor). Often this tiny 
current is enough to keep the en- 
gine firing! 

Chevrolet invented an idle sole- 
noid to close the throttle valve 
extra tight when the engine was 
turned off. Sounds good? Chevy 
thinks it's so great that they use it 
on their 1968-73 engines most 
prone to run-on. But wait a min- 
ute: How is it wired? Through the 
key, so the solenoid is energized 
whenever the ignition is On. De- 
energizing it gives the extra closing 
push to the throttle. Energizing it 
extends the plunger to position the 
throttle valve at specified idle 
speed. The problem is that the 
current leak to the ignition coil 
(when switching off) also flows to 
the idle solenoid, which is activated 
and works contrary to the primary 
reason for being there. Instead of 
preventing run-on, it promotes it. 

Now that the problem is under- 
stood, any electronics buff will 
know what to do about it. It will 
cost under a dollar and take less 
than 15 minutes of work. Just 
break the bulb/resistor line and in- 
sert a diode, as shown at right. 
With this simple modification, cur- 
rent will now flow in only one di- 
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Idle solenoid was  in- 
stalled to prevent run-on. 
Its activated through igni- 
tion switch. Not immune to 
current leaks, it can remain 
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rection through the bulb and its 
resistor—and only when the igni- 
tion is turned on. 

Any radio/TV parts store can 
supply the diode. Generally, a 1A/ 
50V rating will do. But to play safe, 
use a 2A/100V or a 5A/200V. 

Installation is easy. The diode 
should be connected right at the 
voltage regulator unit. 'lThree or 
four wires go into this box, so trace 
each color code until you're sure 
you've got the bulb/resistor line. 
At the dashboard, the bulb leads 
are easy to identify, but the resis- 
tor may be nothing more than a 
length of special resistor wire. The 
lead coming to the voltage regula- 
tor must carry the current from 
bulb and its resistor (see diagram). 

Correct polarity must be ob- 
served when wiring in the diode, 
and this can be done by experi- 
ment. If it's put in backwards, no 
damage, but the light will not come 
on. You've got it right when the 
light comes on when you turn the 
ignition on. Solder the two leads. 
Finally, tape the diode to make it 
vibration-proof and protected from 
moisture. 

Cars with ammeters. They can 
be fixed the same way. They come 
with bulb resistors wired in, even if no 


bulb is used. 
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The engine goes ''bong-bing'' and 
the whole car shakes when the engine 
runs on—usually backwards. It’s wrong 
to call it dieseling, since that denotes 
compression-ignition, and there is proof 
that it's actually a current leak that pro- 
duces the offending spark. When you cut 
the ignition, the engine is still charging. 
That means the voltage regulator still has 
a current output. When the output circuit 
(to the battery) is broken, current will flow 
in the opposite direction. Where? Through 
the ignition light and resistor to the ig- 
nition coil! And from the coil to the 
spark plugs. Result, the tiny current oc- 
casionally succeeds in firing a plug. 
Sparks are not timed, and are usually so 
erratic that the engine will be running 
backwards. The fix is to install a diode 
(right) so current flow is nonreversible. 
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What causes run-on? 


The current leak described above is 
not the only possible cause of your run- 
on problem. Check your engine or have 
it tuned up before you buy and install 
the diode. 

1. Carbon deposits. An older engine 
may have carbon deposits on the com- 
bustion-chamber surface or on the piston 
crown, brought to a red-hot glow by the 
temperature rise during compression. That 
can keep the engine running on. 

2. Idle speed. If your idle adjustment 
screw is turned up too much, the engine 
is getting an air-fuel mixture that is more 
easily ignited, so as to cause detonation. 
Late-model cars have tamper-proof idle 
settings, but older cars can be adjusted 
for both idle speed and idle mixture. 
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will never expect this: ... 


a M ue 3E JE 


... оп the inside track, away from 
the wind. Peek-a-boo—and 'byel'' 


Over a year ago—in our March 
"72 issue—we presented plans for a 
plywood  sailcar designed for us 
(with the cooperation of the Ameri- 
can Plywood Assn.) by Peter Stev- 
enson. He dubbed his craft Manta. 
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pipe job—and a well-timed gust of wind... 


FOLLOW-UP REPORT: 
PS Manta Shows Other Sailcars 
its Wa ke By PETER STEVENSON 


When we asked Stevenson for an 
update recently, he sent us a sheaf 
of letters he has received from happy 
Manta sailors in the U.S. and 
abroad, plus these two photo se- 
quences of his own recent track ad- 
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. . . Drag, mister? Whoops! Don't overcook it in the heat of the moment.” 
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ventures, and the following com- 
ments. Plans for the car and its sail 
rig, plus a note on forming a race 
club, are available from Popular 
Science Plans Div., 355 Lexington 
Ave., N.Y. 10017, for $3.95. 


A: Manta builders across the land 
put the finishing touches on their lit- 
tle wind-powered racers, the Manta 
is being seen at more and more park- 
ing-lot events—and even at the dry 
lakes. The short wheelbase and nar- 
row track give the Manta an unex- 
pected advantage off-road and in 
rough terrain, and with its plywood 
monocoque construction the Manta 
weighs in at around half the weight 
of a typical welded-pipe desert 
sailer. 

Oh, I'll admit that on the wide- 
open spaces of dry lakes at extreme 
top-end speeds, the desert sailers can 
pull away from me. But at normal 
wind speeds found at most weekend 
pavement events, the little Manta is 
surprising a lot of people, proving 
itself to be fully competitive with 
production sailcars costing four to 
five times as much. The Manta's 
short turning radius and 94-pound 
stressed-skin chassis add to the fun 
performance. 

Of many letters from PS readers, 
my favorite is from a chaplain at an 
air force base in England: “Base op- 
erations has given permission for us 
to use taxi ways and parking ramps, 
so we're trying to interest others, 
here, to come up with sailcars we 
can race our Manta against." 

Other builders report sailing ac- 

[Continued on page 150] 
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Automatic 
Sequencer 
for Your 
Slide Projector 


By JEROME T. DIJAK 


Y ou’ve heard of show-stoppers? 
Here's a show-starter. When connect- 
ed to your home stereo tape record- 
er, this sequencer advances your slide 
projector—automatically—keeping it 
in step with the narration you've 
prerecorded on the tape. 

Plug one end of the sequencer into 
the remote-control outlet of the pro- 
jector and the other end into the ex- 
tension speaker jack on one channel 
of your tape recorder. Start the tape, 
sit back, and enjoy the show. 

As the tape turns, one channel 
containing your voice narrates as 
each slide appears on the screen. 
The second channel, controlling the 
sequencer, contains just a word, 
sound, or whistle recorded at the 
spot where narration is complete and 
the slide should be advanced. The 
sequencer senses the sound from the 
speaker jack, amplifies it, and uses 
it to close a relay. The relay, of 
course, closes the advance circuit of 
your projector, just as the remote 
control switch would, and the pro- 
jector advances to the next slide. 

Fit the perforated board holding 
the components into a 115"-by-2"-by- 
4" plastic box. Hold the board in 
place with !4" spacers. Use plugs 
that mate with the connectors on 
your projector and recorder. 

Building the sequencer takes just 
a couple of hours; making the tapes 
may take longer. You can add back- 
ground music as well, or even sound 
effects, but take the time to do it 
right. Then, on with the show! 
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PARTS LIST 
C—1lOufd & 10V electrolytic capacitor 
D—Silicon diode (Motorola HEP 156) 
T—Miniature out transformer 
K—6-9V @ бта : 


Pour two gallons of clear, weakly acti- 
vated casting resin onto parting sheet 
smoothed over full-size pattern taped to 
34 -plywood work surface. Dam of mask- 
ing tape around edges prevents waste. 


Lay two layers of 1'/5-oz. fiberglass mat 
—precut to width of door-in wet resin. 
Overlap joints. Smooth mat into resin 
and work out unwanted air bubbles with 
stick. Pattern will be visible again. 


Set 1142” cardboard strips into plastic 
over pattern lines. Only design limitation: 
for bracing between faces, cardboard is 


needed at 8" intervals. Fill cavities only 
deep enough for hue wanted. 


Invert completed half-door onto new 
pour of resin with fiberglass mat to form 
opposite face. It will bond, as it dries, 


Custom-Cast 
a Plastic 
Entry Door 


WW ox out your design in color 
on graph paper, then blow just the 
outlines up full size; tape this pat- 
tern to a flat surface and smooth a 
parting sheet over it. Depending on 
whether you want a glass-smooth or 
wrinkle-textured face, this parting 
sheet could be heavy Mylar or thin 
acetate. (The arrowhead door in our 
color photo was cast on the latter; 
I'd like even more wrinkle effect, so 
next time I'll use Saran Wrap.) 

For weak resin activation, use only 
one-quarter the usual amount of 
catalyst—about !4 ounce per gallon 
of resin. This increases the open 
time, takes pressure off your work. 

It's easiest to cut single-face cor- 
rugated cardboard into 1144” widths 
if you first roll a four-foot length 
into a tight cylinder and run it 
through a band saw. Set strips in 
place as shown while the plastic is 
still soft. That goes for the 2-by-4 
frame, as well. Then cover this emp- 
ty panel with a second sheet of ply- 
wood to hold frame and strips level 
while the face-pour sets. 

Remove the plywood, of course, to 
pour in your pattern colors. For a 
standard-size panel, colors will use 
up about 114 gallons of resin. You 
color it with translucent dyes, not 
pigments, adding dye to a paper cup 
of fully activated resin a few drops 
at a time until you get the color you 
want. Count the drops for batch uni- 
formity. If a cardboard joint leaks 
color, let it jell, scrape it up. 

All supplies from American Hand- 
icrafts, 508 6th Ave., N.Y. 10011, 
or their local stores.—Rich Day 


into hollow panel framed in 2-by-4s as 
shown. For steps before and after this 
one, see color photos on page 100. 
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New brass Protecto-Lol 


Double protection is boast of Kwik 
set's new combo-lock. Its inch-long bras: 
deadbolt has steel insert that standar« 


Total 


SEVENTH IN THE LOCKBOX SERIES* 


Trio of new products seals 
against intrusion by man or 
nature: sturdy molded panel, 
dual lock, weatherstrip 


The weak link in the security chain 
we've built into our Lockbox vaca- 
tion house might have been its entry 
door. As shown in our April issue, 
other access areas—including win- 
dows—are shuttered while the house 
is unoccupied. So we gave special 
attention to design and product qual- 
ity for our one unshuttered entry. 

The door itself is newsworthy: our 
Mediterranean design is one of two 
Fiberglas panels from Owens-Corn- 
ing (the other is a traditional six- 
panel Colonial). These one-piece 
panels feature tough skins of FRP 
molded over a urethane foam core. 
They stay straight and true and will 
take years of abuse (O-C just com- 
pleted tests simulating 25 years of 
slamming, without damage). 

Panels are made in one standard 
134"-by-36"by-80" size, and come 
pre-hung. But it’s not quite the pack- 
age you'd expect from a manufac- 
turer of entry doors. O-C isn’t really 
in this business; so, although our 
door reached us hinged within a pine 
frame and an oak threshold, we had 
to provide our own saddle, weather- 
strip, and latching hardware. 

Protecto-Lok. This comes in a 
cleverly compartmented carton with 
clear pictorial instructions and a 
metal template for locating the four 
holes you drill in the door. Although 
instructions are for a conventional 
wood-frame door, they’ll apply to a 


[Continued on page 162] 
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"WW Has A steel rod insert 
| o fail hacksawing 


в Му аы: J Lockse 
ea. Dead'lafch has auxiliary D Deadlock 
@) Heavy-duty bolt for automatic keyed alike for 
| Interior trim plate locking convenience 


is virtually unforceable 


hacksaw won't cut, brass cylinder is en- 


Unlike other paired units, elements are 
gear-linked—turning interior knob  with- 
draws both bolt and latch from strikes. 


set are built into single plate (its face in 
left photo, its back in right photo, as- 
sembly with cylinder and knob in sketch). 


cased in steel guard and pry-proof re- 
inforcing ring. Inside, deadlock and lock- 


Security with a Pre-Hung Door 


Pee! release paper off 


adhesive 
faces. 
К. P Reverse | t *— Single Leg 
or \ Leg d ; 
CLEA pn Polyflex Strip 
Pan Head! ^ "Rigid snugged oi dd 
Screws Vinyl bet 
Polyethylene- : 
Wrapped 


Urefhane Foam: 
Strips v4". 72" 


Corner Seal 
Osk Saddle 
Oak threshold 


New plastic weatherseal system makes entry leakproof 
sketch) but latter have pile feet to seal 


(Four strips, including extra bottom, lie 


Four white vinyl strips make up the 


Schlegel system that seals against air threshold corners. Dual durometer and on door in left photo}. Above, alternate 
and water leakage. Header and jamb  foamc-strip bottom fastens to door with а to installed oak threshold and saddle 
strips have identical section (top-right bead of sealant and five 7"-o.c. screws. is new rigid plastic unit from Schlegel. 


Where-to-buy info | 
FRP Door: Barry Arch, Owens- 


And to up security still more, a removable bridge 


The catwalk that soars from our moun- 
tainside path to meet the Lockbox at its 
second-floor level (see color photos in 


this and April issues) is spaced out from 
the wall of the triangular entry. This gap 
is bridged by a removable platform (be- 
ing replaced, below) of redwood 2-by-6s. 
removing the 


We'd never claim that 


bridge when you depart will prevent all 
unauthorized entry. A thief or vandal 
could always risk the 10-foot drop. Yet 
the bridge is more than a gimmick. The 
absence of an inviting perch from which 
to work on your lock will be a deterrent. A 


. burglar is going to feel precarious, lean- 


ing across such a gap. There's an added 
bonus, for mountain sites: With the bridges 
gone, during you'r winter absences there'll 
be no banking of snow against the thresh- 
old, so no ice-ups. 

Bridge construction must be tailored 
to individual situations. We brought our 
catwalk in along the entry wall at a level 
one step lower than the threshold (plans. 
pg. 121, April). Bridge side rails snugly 
bracket the 2-by-4 support ledger lag- 
screwed under the door sill. At the op- 
posite end, they rest on ledgers built into 
the catwalk posts. No fasteners are used 
to anchor the bridge; when you leave, 
you just lift it inside the door to store 
on edge in the hallway, then reach across 
the gap to lock the door. 


Corning Corp., Fiberglass 
Tower, Toledo 43659 ($150) 


Weatherseal: Jim Cressy, 


Schlegel Mfg. Co., Box 197, 
Rochester, N.Y. 14601 ($5) 


Lockset: W. T. Thomas, Kwik- 
set Co., 516 E. Santa Ana St., 
Anaheim, Ca. 92803 ($35) 


About Lockbox plans 


Detailed build-it-yourself plans for the 
PS Lockbox leisure home (first presented 
in our Centennial Issue, May '72) are 
$15 (two sets $20) including a 12-page 
reprint of previous construction install- 
ments. It's a basic 16-foot cube, hung 
within poles, plus angled extensions; 
adaptable to any site, without foundations. 
PS Plans, Dept. 36, 355 Lexington Ave., 
N.Y., М.Ү. 10017. Plan 5547: Lockbox. 
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Use it inside in bad weather and... outside when the weather's fine 


Convert Your RV Stove for Indoor/O ence 


"-; A 1 ; i M T H Eb... 


Wooden frame adds portability to 
stove's sheet-metal box. Brackets at ends 
rest on counter; they must also support 
enamel tray when stove is used outside. 


Cotter pins hold stove in counter, keep 
it from bouncing. if you drive over rough 
roads. Larger hole is for reconnecting 
original tank lines with dupe coupling. 


By JOSEPH P. GREEVES 


Fi alf the fun of camping is eating | 


those great outdoor meals, but cook- 
ing them may be another story. 
Charcoal or a wood fire is fine for 
steaks, but it's hard to beat the con- 
venience of a multiburner propane 
stove for the rest of the meal. 

Most rec vehicles are equipped 
with stoves, but they often go unused 
since they raise inside temperatures 
drastically. To get around this, 
many camping families have resort- 
ed to a second stove for outdoor use, 
but that means added expense and 
loss of valuable storage space. 

Making your RV stove removable 
for outdoor use isn't difficult and 1t 
solves all of these camping problems. 
Most stoves are simple sheet-metal 
boxes containing the burners, piping, 
and shut-off valves. The box slips 
into a rectangular hole cut in the 
counter top. А removable enamel 
tray on top holds the grids for each 
of the burners. It's an uncomplicated 
appliance and the modifications are 
easy. 

It's a two-phase project. The first 
makes the stove easily removable; 
the second provides the portable pro- 
pane supply and windscreen. 

Modifying the stove. Turn off 
the gas and disconnect the tubing. 
Remove the screws holding the stove 
to the counter and lift it out. The 
sheet-metal box will probably have a 
sharp 15” lip around the sides, which 
could be dangerous when the stove 
is used outside the camper. Also, the 
enamel tray will probably be larger 
than the metal box, making the com- 
bination appear top-heavy. 

To correct both problems, make a 
wooden frame to enclose the sides of 


the sheet-metal box. Glue and nail 
the four pieces together (no bottom 
is required) and spray-paint to 
match the tray. 

Now the hole in your counter top 
must be enlarged to accept the wood- 
sheathed stove. Do the job with a 
saber saw fitted with a Formica-cut- 
ting blade. 

You'll want your stove to be easily 
removable from the counter. This is 
accomplished with four right-angle 
brackets attached to the inside of the 
stove with sheet-metal screws. These 
screws also secure the wooden frame 
to the metal box. The brackets pro- 
trude past the edges of the stove and 
support it by resting on the counter 
top. 

When buying the brackets, get a 
size long enough to reach under- 
neath the enamel tray. (‘The tray 15 
made to rest on the counter top and 
it must be supported when the stove 
is removed from the camper.) The 
brackets will hold both the stove and 
the tray securely. 

You can now replace the stove in 
its original location, and although 
gravity will keep it in place most of 
the time, it’s best to lock it in posi- 


- tion. Drill four holes through the 


stove into the counter edge, insert 
cotter pins, and you’ve completed 
phase one. 

Gas on tap. The second phase of 
the conversion begins with the quick- 
disconnect portable propane supply. 
The small 14-ounce bottle works 
perfectly. You will need an on/off 
valve for the bottle, a length of hose, 
and a set of quick-disconnect fittings. 

In addition, all low-pressure ap- 
pliances require a regulator. I've 
permanently mounted mine in the 
stove, and 1t has worked fine for sev- 
eral years. It can also be spliced into 
the flexible hose, but make sure the 


Enlarge counter-top hole to accept 
wooden frame added to stove. Cut new 
opening with saber saw; file smooth. 


Cooking 


regulator is positioned near the on/ 
off valve. This will eliminate any 
interference when inserting the quick 
disconnect end into the stove. 

You can buy the components at 
апу camper-supply house. Large 
companies (like Paulin Products, 
Willowick, Ohio) will assemble the 
hose and fittings for you at no extra 
Ost. 

Using the small bottle, the stove 
тап now operate outside the camper 
ind inside as well. But you'll prob- 
ably want to retain the original gas 
ine from your large tanks as a mat- 
ler of economy. You'd be paying ex- 
ra for those use-and-dispose cylin- 
lers if you used them for your indoor 
cooking, too (unless you bought a 
couple of the type you can refill 
from a bulk source). 

It's easiest just to order an extra 
quick-disconnect and a short length 
of hose to make the original tank 
line compatible with the new fittings 
on the stove. Whenever you discon- 
nect in the future, the fittings will 
automatically shut off the supply of 
[uel. 

Check all fittings for leaks by 
brushing on a mixture of liquid de- 
tergent and water. If you see a bub- 
ble, you have a leak. Tighten and 
recheck until there are no bubbles. 

The windscreen. Mine is made 
of three pieces of aluminum, two 
piano hinges, and strip magnets to 
hold it in place. The aluminum 
edges are rolled by first bending 
them in a vise, then flattening them 
with a hammer. Join the three sides 
to the piano hinges with pop rivets. 
The magnetic strips are epoxied to 
the aluminum and hold the screen 
to the enameled steel tray. 

There’s an indoor bonus, too. The 
screen protects the camper walls 
from food spatters. 
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I you have fresh, up-to-date design ideas, they may be worth 
money to you. We're looking for good small projects, imagina- 
tive, well-designed, and simple enough to be completed in 
a weekend. You will receive $200 for each project we choose 
for publication. Send as many entries as you wish. 

How to qualify. Any small project you've designed and 
built yourself is eligible. Send your best photograph of it, 
plus a rough pencil sketch (our artists will redraw it in ink) 
giving all dimensions, and no more than one typed page 
(double-spaced) of explanation, including any special con- 
struction tips. Print your name, address, and social security 
number on each item in your package. Do not send the project 
itself. If we later need to photograph your project in our studio, 
we'll send for it and pay postage. Keep the negative of the 
photo you mail us (black-and-white prints preferred, though 
color is acceptable) in case we need it to improve print quality. 

What type of project? We want ingenious, functional items 
built of nationally available materials—wood, plastic, metal. 
(For a hard-to-find item, list your mail-order source.) Readers 
should be able to duplicate your project in an average home 
shop, using hand or portable power tools. Ideally, a project 
should be: 

e of clean, contemporary design... 

€ a solution to a common problem... 

e of use in the home, yard, shop, or for recreation . 

€ simple enough to be completed in a single weekend, 
and to be presented on one magazine page. 

Merely decorative items will not qualify, nor will overly 
familiar projects such as bookends, birdhouses, or utilizations 
of discard materials (bleach bottles, tin cans, coat hangers, 
baby-food jars). 

Only accepted material will be acknowledged: none can be 
returned unless accompanied by a self-addressed, stamped en- 
velope. We cannot enter into correspondence regarding en- 
tries. In cases of similar or identical entries, the one bearing 
the earliest postmark will qualify. Winners will receive pay- 
ment immediately upon acceptance. (Projects that don't quali- 
fy for this competition may be purchased at our regular rates, 
for other use in the magazine.) Decisions by the editorial staff 
of Popular Science will be final. 

The winning project in the first monthly competition will be 
presented in our October issue. To qualify, entries must be 
postmarked no later than July 1st. Send yours to: Weekend 
Project Editor, Popular Science, 355 Lexington Ave., New 
York, N.Y. 10017. 
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Finding out about chemical 
cleaners isn't easy. 
Here's the lowdown 


By RICHARD DAY 


Clogged cooling system? Always flush 
it before using chemicals. Often a reverse 
flush is more effective than a chemical. 
If you do resort to a cleaner, be sure that 
you follow the instructions, especially 


with heavy-duty types—the HDs. 


PHOTO BY ORLANDO GUERRA 


The Truth About 
Radiator Cleaners 
for Your Car 


A mons automotive products, cool- 
ing-system cleaners may be the most 


misunderstood. Motorists who won- 


der about them query people who of- 
ten don’t know. Even car makers 


aren’t in full agreement about them. 


How do you find out what’s right? 
The truth is that a modern, well- 
maintained cooling system needs no 


Greasy sludge is likely to be present 
if a cooling system is seriously cor- 
roded. Remove the radiator cap and rub 
your finger around inside the radiator 
tank. If it comes out covered with greasy 
scum, clean the system. 


chemical cleansing. Changing cool- 
ant (glycol antifreeze and water) 
every one or two years will keep a 
new system clean for life—unless 
someone adds a harmful product. Or 
unless a mechanical problem occurs, 
such as a nonsealing head gasket, or 
a faulty water-pump seal that per- 
mits outside pollutants to get into 
the sealed system. A water flush be- 
tween draining and refilling the cool- 
ing system—called for in owner and 
service manuals—is often beneficial. 

Still, many cars have dirty cool- 
ing systems. You may be driving 
one. The corrosion inhibitors in anti- 
freeze aren’t permanent. In time they 
deteriorate. And if the coolant isn’t 
changed regularly, rust, scale, and 
greasy sludge can build up in the 
cooling system’s narrow, dark pas- 
sages, plugging off radiator tubes 
one by one. Oil build-up in heater 
cores collects debris and is the cause 
of many loss-of-heat complaints. 

If something isn’t done to get rid 
of the foreign material, the system 
will eventually boil over. In extreme 
cases, a clogged cooling system 
causes knock and can result in seri- 
ous damage. 

Once deposits form, only cleaning 
will remove them. You can do it in. 
four ways; in order of effectiveness: 
water flush, air-water reverse purge, 
chemical cleaning, rodding out of 
radiator tubes. The water flush and 
chemical cleaning are do-it-yourself 
jobs. The others require professional 
equipment and knowledge. 

Two auto makers, Ford and Ameri- 
can Motors, market their own chem- 
ical cleaners for owner use. Others, 
like GM, just recommend flushing. 
Thev don’t say with what. 

Decisions, decisions. Should 
vou use a cleaner, or shouldn’t you? 
Overheating may not be caused by 
the inside of the cooling system at 
all. Before blaming rust, scale, or 
grease, see that the outside of the 
radiator is bug-free and that the wa- 

Continued 


Want to save cleaner? Cars with cool- 
ing systems holding less than 14 quarts 
need only half a can. Save the remaining 
half of the cleaner by pouring the needed 
half out of a small hole, and then seal 
the hole with candle wax or tape. 
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During the past decade, Times Mirror 
has grown upward and outward in 
dozens of ways. Revenues have more 


than doubled; net income has more 
than tripled. Were now the nation's 
largest publicly held publishing company. 


In addition to the Los Angeles Times, 
one of the world's great newspapers, 
our corporate roster now includes highly 
successful newspapers in other growth 
markets — on Long Island, in Dallas, 
and in California's Orange County. 


Among 31 divisions and subsidiaries, 

we also include nine national and 
international book publishing companies, 
major newsprint and forest products 
units, magazines (Popular Science, 
Outdoor Life, Golf and Sk), television 
broadeasting and cable communications 
systems. We own ten separate companies 


- in the fields of maps, charts, printing 


and audio-visual aids. 
АП this adds up to total revenues of 


more than a half-billion dollars. Net 
income now exceeds $42 million. 


We've come a long way. 
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TIMES MIRROR SQUARE 
LOS ANGELES, CALIFORNIA 90053 
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heavy-duty cleaner. FFs are one-part for- 
mulations, usually liquid. HDs are mostly 
powders, and usually come in two parts 
—with acid in the top and a neutralizer 
in the bottom of the container. 


a 


Chunks of rust in the cooling system 
that break loose can lodge in the radiator- 
tube inlets and block the flow of cool- 
ant. When things get this bad, a heavy- 
duty cleaner and reverse flush are neces- 
sary. Neglect produced this fouling. 


Cut-open radiator tube above is filled 
with corrosion debris. A mild case of 
plugging can be cured by using a heavy- 
duty cleaner and flushing. The problem 
won't occur if you change the coolant 
and flush the system regularly. 


Cooling-system corrosion isn't always 
on the inside. These radiator fins have 
reached the point where they are little 
more than crumbling powder. Your first 
check of your car's cooling system should 
always be external. 


Fast flush (left) is easy to tell from a 


ter pump, fan, drive belts, ignition 
timing, valve timing, carburetion, ex- 
haust system, and emission-control 
equipment all are working properly. 
A malfunction of any one can cause 
overheating. 

If all these outside checks turn up 
nothing, then it's time to consider 
the inside of the cooling system. But 
don't reach for the chemical cleaner 
yet. The first cleaning should be a 
home-style reverse flush with a gar- 
den hose. This alone may cure the 
problem. 

How to reverse-flush. First 
drain out through the radiator drain 
all old coolant that will come out. 
Close the drain cock and screw on 
the radiator cap. 

Now find the hose that connects 
the heater to the water pump and re- 
move it from the pump fitting. Stuff 
a cork into the pump fitting to seal 
it. Connect a garden hose to the end 
of the heater hose and tape the joint 
to prevent leaking. Remove the up- 
per radiator hose from the thermostat 
housing and position it away from 
the fan and belts to drain during the 
back flush. 

Start the engine, move the heater 
control to "high" temperature, and 
turn on the garden hose full blast. 
Fresh water will shoot through the 
heater core and pick up any loose 
scale that may have collected there 
to impair heating efficiency. Then it 
will flow through the cylinder head 
and into the engine block. 

The engine won't overheat because 
enough water is flowing through to 
cool it. The thermostat won't get 
hot enough to open. So the water 
must flow from the engine block back 
into the lower radiator hose, back- 
wards through the radiator core and 
out of the upper radiator hose, dump- 
ing dirt and scale with it. Flush un- 
til the water comes out clear. Then 
turn off the water, switch off the en- 
gine, and reconnect both hoses. 

If your car still overheats, then 
reach for the chemical cleaners. 
There are two types, fast flushes and 
heavy-duty cleaners. 

About the FFs. Fast flushes are 
maintenance products. If properly 
used, they are supposed to be harm- 
less to the cooling system. Some 
people think they're also harmless 
to deposits in the cooling system. 

The National Automotive Radiator 
Service Assn., trade organization of 
radiator shops, is conducting a na- 
tion-wide field-testing program this 
summer to determine the effective- 
ness of FFs for improving cooling. 

Fast flushes come in a diversity of 
formulations. It's hard to be sure of 
what you're getting. All fall into two 
general types, though—alkalines and 
solvents. 
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Most FFs are the alkaline type be- | 
cause these can be effective in cut- 
ting grease and oil deposits, besides 
removing loosely adhering rust and 
scale. 

Note that loosely adhering. 'That's | 
as far as they can go. Tight rust and | 
scale won't be touched by them. 
Whenever you see an alkaline-type 
fast flush, the label will probably 
carry a hazard warning on its caustic 
contents. 

A few alkaline fast flushes are 
marketed as powders, but most come 
already dissolved in a water base. 
Some sodium chromate is often in- 
cluded in the formulation to protect 
cleaned metal surfaces against fur- 
ther attack by the more active in- 
gredients of the solution. Sodium 
borate (borax) is included in some 
products as a rust inhibitor. | 

Solvent-type fast  flushes аге 
formulated to be effective against 
grease and oil deposits. They do. 
nothing to remove rust and scale. 
(Some claim to, but don't believe 
it without proof.) 

Meet the HDs. No way will a 
fast flush clear a plugged radiator. 
Nor will it remove heavy deposits 
from a cooling system that's partially 
clogged and overheating. For this 
you need a heavy-duty cleaner. 

The HDs are strong medicine— 
corrective chemicals; not to be used 
lightly. Leonard C. Rowe, of GM's 
Corrosion Research Group, Physical 
Chemistry Department, told us they 
should be avoided unless absolutely 
necessary. Fred Welty, of Du Pont's 
Fabrics and Finishes Department, 
whose firm has a top-selling heavy- < 
duty cleaner, says pretty much the 
same thing. “Only when less effective 
methods fail," Welty puts it. 

Most HDs are packaged in two- 
part form. The one-pound top por- 
tion of the container holds oxalic 
acid, a pink-to-white granular mate- 
rial. The two-ounce (or so) bottom 
portion holds an acid neutralizer, 
usually sodium carbonate (soda 
ash). Sometimes a detergent is in- 
corporated in the acid package to 
improve its cleaning ability on grease 
and oil deposits. Otherwise, despite 
the claims, heavy-duty cleaners have 
little effect on grease. The good HDs 
will break up scale enough to let it 
be flushed out. 

All cooling-system cleaners should 
be kept off the skin and out of the 
eyes. Don’t spill them on your car’s 
finish, either. If you do, immediately 
flush with water. And, of course, 
don’t store these poisons where chil- 
dren can get at them. 

In cooling systems showing signs 
of rust, scale, and grease, you can 
use both a fast flush and a heavy- 

Continued 


“This pocket-sized masterpiece explains what 
electronics 15 all about.. a marvelous little 


book..." 


“From basic 
electricity through 
MOS and linear ICs... 
as good a basic book 
as we've seen." 
Electronics magazine 


"Best beginner's 
text of 1972." 
Elementary Electronics 


Understanding Solid-State Electronics is a self- 
teaching text which begins at the beginning and 
explains every new idea and technical subject in 
terms you can understand. 


This book was created for anyone who wants 
or needs to understand solid-state electronics, 
but can't devote years to the study. 

Texas Instruments prepared the course for its 
own non-engineering employees and customers — 
and thousands have proven its effectiveness. 

It’s a practical course. Engineering concepts 
are explained without using mathematics — just 
a little simple arithmetic. Technical terms are 
used, but each one is explained — in plain English. 
12 lessons pius quizzes, 
wlossaries —J5C paves 
The lessons cover: What Electricity Does in Every 
Electrical System * Basic Circuit Functions * How 
Cireuits Make Decisions * Relating Semicon- 
ductors to Systems * Diodes: What They Do and 
How They Work * Transistors: How They Work, 
How They Are Made * Transistor Specifications 


Electronic Buyers 
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* Thyristors * Optoelectronics * Introduction to 
Integrated Circuits * Digital Integrated Cir- 
cuits * MOS and Linear Integrated Circuits. 


Tens of thousands of readers have followed the 
serialization of this book in Electro-Procurement 
magazine—for which it won the 1972 Jesse Н. 
Neal Editorial Achievement Award, the 

"Pulitzer Prize" of the business press. 


op pret 
Texas Instruments Learning Center ا‎ 
P.O. Box 3640 + Dallas, Texas 75222 

. Please send copies of Understanding Solid-State 


' Electronics. | have enclosed $2.95 for each copy ordered 
' (check or money order only). Total amount enclosed is 
' $, Texas residents please add 5% sales tax. 
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duty cleaner, in that order. The Na- 


tional Radiator Service Assn's execu- 
tive director, Charles W. Mackenzie, 
reports that pro radiator shops with 
long experience find that HD radia- 
tor cleaners work effectively only 
when preceded by a degreasing oper- 
ation. А product often used and sold 
by the pros is Eskimo's three-step 
system. 

You can try it, too. Step one is 
degreasing. Step two is the addition 


Alkaline 


Pont Fast Flush Alkaline 
10-Minute Cleaner 


Ford C9AZ-19A- 
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| Kleer 
Speed Flush 


Removes rust, sludge, oil, grease. 
Neutralizes acid accumulations 


scale; prevents overheating 


Removes grease, oily scum 
and loose rust 


Removes rust. oil, grease and _ 
loosens scale; prevents overheating 


of a fast-acting cleaner containing 
inhibited hydrochloric acid that's 
claimed to be mild enough to pour 
over your hands when cool. When 
hot in the cooling system, it is sup- 
posed to become many times more 
powerful. Step three is the addition 
of an oil-free rust inhibitor. 

The most widely available chemi- 
cal cleaners of all types are shown in 
the accompanying table. They’re sold 
by auto parts stores, auto-dealer 


cad v o DA Reads Xm uEIS-- 
Sodium chromate, 
sodium borate 


| Leaks Cooling- Alkaline | Scrubs away rust, scale, muck White powder, unknown 
System Reactor | $1.00 


Removes rust and grease, loosens 


Alkaline phosphates 
(TSP, likely) 


Petroleum distillates and 
butanol (butyl alcohol) 


Alkaline phosphate 
(TSP, likely) 


parts departments, service stations, 
large mail-order chains, and radiator 
shops. A good many local brands 
are around, which we could not 
cover. 

Watch the price you pay. I found 
the same fast flush selling for 75, 39, 
and 37 cents. Take your pick. Most 
products are claimed to be safe for 
aluminum systems. FPrestone fast 
flush doesn’t make this claim. Garry’s 

[Continued on page 136] 
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1 pint 
$1.05 
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l pint 
$1.10 


№ 
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$1.35 


1 pint 
$1.45 


1 pint 
$1.50 


Solvent Flushes out grease, oily scum, Petroleum distillates 11 oz. 
sludge, loose rust, scale, etc.; $ .75 
prevents overheating 
Mobil Fast Flush Solvent Dissolves oil and grease, Petroleum distillate 1 pint 


disperses rust and scale and orthodichlorobenzene $1.65 


CES Phillips Quick | Solvent Disperses grease, oil, Sodium borate, 12 oz. 
EEE Flush Heavy Duty sludge and rust deposits orthodichlorobenzene $1.00 


Prestone 10-minute Removes grease, oily scum, Petroleum distillates and 12 oz. 
Radiator Flush loose rust butanol (butyl alcohol) | $1.10 


` Sears Radiator - 

Fast Flush 
. Solder Seal - 
10-Minute Flush 


Removes grease, oil, sludge, 


Alkaline 


Solvent 


and disperses rust and scale 


Ammonium carbonate, 12 oz. 
sodium metasilicate $ .69 


Butyl alcohol, 1 pint 


LI 


Quickly removes grease, scum 
loose rust and scale 


= 


€^ 
e 
© 


petroleum distillates 


Texaco Radiator Alkaline Disperses grease, oil, Sodium chromate, l pint 
Fast Flush sludge, rust sodium borate $1.35 
Western Auto Fast Alkaline Disperses rust, scale, sludge Sodium metasilicate, 12 oz. 
‘Action Cleaner $ .75 


ammonium carbonate 


15 oz. 
$1.50 


Alkaline salts (TSP and others), 
surfactants, antifoam agents 


Removes rust, grease, 
sludge, scale 


Wynn's Radiator Alkaline 
Flush 


1 Ib. cleaner 


Acid and 
neutralizer 


Oxalic acid, detergent, 
sodium carbonate 


Dissolves rust, cuts grease, 
cleans out scale. Stops overheating · 


11% oz. neutr. 
due to clogged cooling system $2.50 


For dissolving buildups of rust, 
scale and lime. L-11 will 
"liquidize" grease that accumulates 


Complete 
system of 
solvent 
and acid 


fro -Step Syst 
er 
L-22 Mild Cleaner 
| -L-32 Heavy Duty 


L-32 is inhibited hydrochloric acid. 1 pint L-11 
L-11 is petroleum distillates and $1.50 
chlorinated solvents. L-22, unknown, 

is for systems with aluminum 


Sodium bisulfite and 
potassium salts 


Nonacid Thoroughly removes rust, sludge, 
scale in one operation (no 
neutralizer). Refund promised if 
does not do a thorough job 


Dissolves rust, scale, grease and 1 Ib. cleaner 
oil so they are easily removed 2 oz. neutr. 
$2.50 


by draining and flushing 


Acid and 
neutralizer 


Oxalic acid, detergent, 
sodium carbonate 


1 Ib. cleaner 
15 oz. neutr. 


$1.20 


Oxalic and aminosulfonic acid, 
special emulsifier, sodium carbonate 


Removes rust and scale, plus any 
grease or oil scum that will 
impair cooling-system efficiency 


Acid and 
neutralizer 
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If this is what you remember best after _ 
ing th ekend in the country your 


built with 


FA developing the leading research and design center 
jm. inthe industry. 

10 га We've designed the telescopic lifter system. 

So you can spend five minutes setting up camp 

and a day enjoying it. Not the other way around. 

We designed the 35" high kitchen sink so 
when the sun sets you can watch it without an aching 
back that you got bending over the supper dishes. 

We've designed a lot of features. 

But more than our features and the quality 
materials we build them — pss y UE 
out of, we put value in ОШЫН. 
craftsmanship. ) 

When ме measure E 
a camper for a cabinet, we \ 
measure it accurately. | ЖЕШ 

We treat the floors ( 
before we lay the linoleum ES 
soit won't buckle ordeteri- PES 
orate. We make 3⁄6” holes (ESSERE NS. 
for 34e" screws.And then we don't forget і lo screw in 
the screw after we made the hole. 

In short,we build campers that don't end up 
rattling and jerking like a mass-produced accumula- 
tion of nuts, bolts, and metal. 

Maybe that's why more people buy Starcraft 
campers than any other kind. 

Think of it this way. If the moment that deer 
stepped out of the woods you reached for the camper 
door and the door handle came off in your hand. 
| Which would you remember? The door handle? Or 

the deer? 

Write to us for information about the Galaxy 
m —— a 6 and 8,or any of our 10 camper models and the 

Before you buy a camper, think what you're name of your nearest dealer. Dept. F 36-6 Starcraft 
buying it for. Company, Goshen, Indiana 46526 

To see the sunset on the ground instead of 
on your neighbor's garage. 

To show your kids that all wild animals don't 
live in Zoos. 

Whatever reason you come up with, 
one thing Is clear.You don't buy a camper 
for the camper.You buy it for the trip. 

At Starcraft we never forget that fact. That's 
why we build campers that call more attention to 
your trip than they do to themselves. 

It takes Starcraftsmanship. 

Starcraftsmanship is our standard of 
excellence. 

Coming up to that standard has meant 


-— STARCRAFT: p 


@ ^ BangorPunta Company The more you live with it, the more you appreciate it. nu 


“You'll EARN MORE, LIVE BETTER 
1 — Than Ever Before in Your Life 
` You'll enjoy your work as a Locksmith 
because it is more fascinating than а 
hobby — and highly paid besides! You'll 
go on enjoying the fascinating work, 
pene after year, in good times or bad 
* because you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
aus d e ARE more could you ask! 
unit... it was | Trainat Ноте — Earn Extra $$$$ Right Away! 
| best instruction |All this can be yours FAST regardless 
one can get." [of age, education. minor physical handi- 
Orville Pierce caps. Job enjoyment and earnings begin 
LaPuente, Calif. | AT ONCE as you quickly, easily learn 
"— to CASH IN on all kinds of locksmithing 
PS т AE jobs. All keys, locks. parts, picks, special 
۴ tools and equipment come wilh the 
Y Г; PM a | course at no extra charge. Licensed 
+ Ка, dA) SP | experts guide you to success. 
Ба u Illustrated Book, Sample Lesson Pages FREE 
KEY MACHINE [|Locksmithing Institute graduates now 
locks, picks, 
tools supplied 
. With course. 


ing earned 
$2 


earning, enjoying life more everywhere. 
| You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 
LOCKSMITHING INSTITUTE 
_Div. Technical Home Study Schools 
| Dept.1111-063 Little Falls, N. J. 07424 
LOCKSMITHING INSTITUTE, Dept. 1111-063 
| Div. Technical Home Study Schools 
| Little Falls, New Jersey 07424 Est. 1948 
| Please send FREE illustrated Book—‘'Your Big Oppor- 
tunities in Locksmithing,'" complete Equipment folder 
| and sample lesson pages—FREE of all obligation— 
| (no salesman will call). 
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WEAVER 
PIPES 


BY THE DESIGNER 

OF THE WORLD-FAMOUS 
RIFLE SCOPES 

ePatented Nicotrap™ cham- 
ber condenses tars, nicotine, 
and fluids — products 
claimed to be injurious to 
health — out of the smoke. 
Simply remove mouthpiece 
and pour out liquids. 7 
eo bitter drops on 
the tongue 
eBetter health, 
better smoking 
eVery best Med- 
iterranean Briar 


=== 


SEE YOUR 
DEALER OR 
SEND COUPON 


эй Send me - | 
postpaid. $ | 

L] Send free color folder. 
| —————— | 
| 
| 


Weaver Pipes $17.50 each 
enclosed. 


| 

| 

| 
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Pool Add-Ons 
[Continued from page 98] 


and ground-fault interruption elec- 
tronics. 

Too often, children and animals 
accidentally fall into unattended 
swimming pools. You can help make 
such a misadventure end happily 
with a pool alarm. If anything siz- 
able enters the pool when you're not 
there on watch, the alarm sounds a 
call for help. I tried out two. Both 
are safe, battery-operated devices. 

Cannon's Pool Alert is small and 
inexpensive—$14.95. Its float dan- 
gles at the surface. If the water is 
disturbed, as by a dog falling or 
swimming in the pool, the float closes 
the battery circuit and a piercing 
alarm sounds, continuing until you 
switch it off. 

Schuyler Products’ Pool Bobby 
has a three-armed [floating switch 
that triggers a loud six-volt horn. 
The horn can operate as far as 50 
feet from the pool (extendable to 
100 feet with another model). Sensi- 


PUSHING —FOIL IS UP 
AGAINST UPPER STOP 


Mm PULLING—FOIL IS DOWN 
I AGAINST LOWER STOP 


tivity of this $49.95 unit is preset, 
but may be adjusted. 

Maintenance. А whole raft of 
new stuff is being made and sold to 
help you take care of your pool. 

Have you seen the automatic pool 
cleaners? Most drop into the center 
of the pool and hose tentacles reach 
out and squirm around the pool bot- 
tom to jet debris into the water so it 
can be picked up by the skimmer. 

One of the best buys, Muskin's 
Super Sweep ($30), fits all A-G 
pools. Then there's Arneson Prod- 
ucts’ Pool Sweep. A central spray 
unit propels itself around the sur- 
face of the pool, spraying the side- 
walls above the waterline to clean 
them, too. 

Don Anawalt of A & B Brush has 
just perfected a clever attachment— 
the Water Foil—for pool brushes 
($13.25). Holding the brush tightly 
against the pool as you brush has al- 
ways been a problem. Leverage is 
awkward, as you know if you’ve had 
to do it. No more strain; foil action 
provides leverage (see drawing). 

Underwater repairs? Kits for wet- 


patching vinyl-lined pools are of- 
fered by Union Labs. A two-ounce 
tube of cement, patching vinyl, and 
applicator cost $1.20. Or 40 sq. in. 
of pressure-sensitive patches for wet 
or dry use may be had for 40 cents. 

Decopatch, a new underwater plas- 
tic pool-patching compound for con- 
crete pools, works without draining 
the pool, says Structural Concepts. 
Its two components, when mixed and 
applied, set hard in a few hours. A 
half-gallon sells for $10. 

If you’re thinking about filtration 
aids, Johns-Manville has fiberglass 
cartridges you can use in any filter 
shell to cut filtration costs while giv- 
ing better water clarification. High- 
er flow rates with longer cycles be- 
tween filter-cartridge changes are 
also claimed. Micron ratings from 
one to 75 are covered by eight car- 
tridges (about $1 apiece). The aver- 
age filter holds 5 to 15 cartridges. 

The trend is to automatic con- 
trols for filter operation. Internation- 
al Register developed the Intermatic 
Hydro King time switch ($32.95) 
specifically for swimming pools. In 
a rain-tight enclosure, the time 
switch is available to handle up to 
40 amps at 125 volts. Included trip- 
pers for one on/off cycle may be 
set for any time of day or night, on 
or off. With added trippers, the 
switch can give up to 12 on/off ac- 
tions a day. 

Special floats from Quarius pro- 
vide protection from ice damage in 
both covered and uncovered pools 
that are left filled all year. A teth- 
ered float surrounds a pipe that ex- 
tends up through any ice layer on 
the pool. Water pressure caused by 
freezing is safely vented above the 
surface of the ice by the pipe; no 
more damage to pool sides or liners. 
Model I for uncovered pools is 
$49.95; Model II for covered pools 
is $59.95. 

Pool-maintenance equipment sold 
by Rainbow Plastics ranges from 
leaf and bug skimmers to vacuum- 
hose hangers. In between is a rescue 
pole that should be kept near every 
poolside. 

If you’ve tried to vacuum leaves 
from the bottom of your pool, you 
know the problem. They clog up 

Continued 


This symbol stands for one 

of the five kinds of Honda 

riding: Trail bikes. Like our 

spanking new ST-90. It's a 
trail bike. No mistaking that. It has all 
the features you'd want. Plus one extra: 
It's street-legal. 

So you get double duty. The ST-90 
has ample torque for tackling back- 
country trails. Plenty of smooth power 
for cruising on the street. And, with the 
folding handlebars, it totes easily to 
your favorite fun places. 


„Sur new trail bike 


gives you 


Р ае extra: 
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The engine isa Honda 89сс overhead 
cam four-stroke. Proved the most versa- 
tile type of engine. Justly famous for 
reliability, too. 

Riding the ST-90 is simplicity itself. 
It has an automatic clutch. So it shifts 
gears with a touch of your toe. The 
husky brakes are hand- and foot-oper- 
ated. And the heavy-duty suspension 
smooths out bump, rut or hole. We 
even put the ignition cut-off switch 
at your fingertips. 

And you'll be welcome wherever you 


go. The ST-90 has a USDA-approved 
spark arrestor/muffier design for safety 
and quiet. Kind to the environment. 
Ride a Honda ST-90 soon. It's wait- 
ing for you under that bright green sign 
at your Honda dealer's now. While 
you're there, see our road, on/off road, 
dirt and minibikes, as well as the other 
trail bikes.It's the only place you'll find 
a bike for every buyer. Honda has it all. 


HON DA. 


From Mighty to Mini, Honda has it all. 


For safety, we recommend that you always wear a helmet and eye protection, keep your lights on and check the local laws 


before you ride. For a free color brochure, write: American Honda Motor Co., Inc., 


Dept. RD, Box 50, Gardena, California 90247. © 1973 American Honda Motor Co., Inc. 


1 UAN- LIN | 


if mp т dote и 4 И HAND CLEANER 1 
i К: T e и 2 


ECT 
& T uid 
нү 
AL leu pd 


b Erw, 


E z ЧЫ]... / 
aH Сс: FLOORS 


SUeyiy -— 
"Asp amp © 


dX ашы orat 
| ам һа die? LA 
Av ої Ше 


=. 


ў am : Ts 
à Irma A i 


130, | POPULAR SCIENCE 


Pool Add-Ons 


[Continued] 


the vacuum's works. Twigs? For- 
get 'em. But with a Jandy Leaf Mas- 
ter ($39.50) you can handle leaves 
and twigs easily. The unit I tried 
took both in stride. 

You attach a garden hose to it, 
turn on the water, and jet action 
draws soggy debris up through its 
large throat and into a nylon bag. 
Water flow holds the junk in the 
bag. Used upside-down at the sur- 
face, the unit pulls in floating trash 
just as easily. And you can empty 
the bag without even removing it. 

Comfort. Heating your pool can 
double the number of days you use 
it comfortably. А good pool heater 
raises the temperature up to 20 de- 
grees over average air temperatures. 
Most are gas-fired and work much 
like household water heaters. Heat- 
ing cost? About 10 cents an hour. 

Teledyne Laars’ new heater, the 
TL-100, is made specially for above- 
ground pools. It’s brought to 
the water, not vice versa. The 55- 
pound unit is partially immersed in 
pool water and held there by a 
bracket and post. Connect a gas line 
and it's ready to heat—no plumb- 
ing, no pumps or valves, no electri- 
cal hookups. And the TL-100 heats 
whether or not your filter pump is 
running. 

With 100,000 Btu per hour input, 
it is ideal for up to a 4-by-24-ft. 
round A-G pool, though it will work 
in any small in-ground pool as well. 
It can raise the temperature of a 
12,000-gallon pool 1!4 to 11% de- 
grees per hour as long as the built- 
in thermostat calls for more heat. 
List price is $230, but it often sells 
for less than $200—a real bargain. 

The Teledyne Laars adaptable 
Mark IV stackless and stacktop pool 
heaters are popular for heavy- and 
hght-duty heating. They can be set 
up for indoor or outdoor installa- 
tion. Prices start at $367. 

The A. O. Smith Mediterranean I 
line of tank-type heaters (for on- 
and above-ground pools) ranges 
from 70,000 to 115,000 Btu per hour. 
For larger in-ground pools, the Med- 
iterranean II line ranges from 120,- 
000 to 670,000 Btu. Prices start at 
$195. 

A. O. Smith's Dura-Power electri- 
cal pool heaters just suit A-G, O-G, 
and spa pools. One is the DEB-9SP 
9kw electric for $357.75; it’s only 
two feet long and 16 inches high. A 
glass-lined nine-gallon tank and 
dual magnesium anodes give cor- 
rosion protection. A thermostat ad- 
justs to the desired temperature. 

And some extras. There’s no 
end to the extras you can buy, but 


here are a few of the more interest- 
ing: 

How about a poolside waterbed? 
Atreo makes one. Filled, it forms a 
giant round sunning mattress with 
cool water inside to refresh the hot 
body. Kids love to play on it; and 
filled with air and floated in your 
pool, it makes a dandy pool-cover 
stabilizer. It’s $17. Or how about a 
guard to protect the bottom of an 
A-G pool ladder, and keep it from 
puncturing the fragile vinyl liner? 
Bergman & Herman has one. 

And here’s an easy way to keep 
time: with the Universal Sunclock- 
Calendar (see photo) made by the 
Lighthearted Co. Once oriented, its 
time and date shadow lines read 


minute or two) and it also tells the 
date within a day or two. But what’s 
a day matter, when you're enjovin* 
your pool? "B 


Where to write: 
A & B Brush Mfg., 3046 Fletcher Dr., Los Angeles, 
Calif. 90065; Andray Products, 23 Centerway, East 
Orange, N.J. 07017; Aquaslide 'n' Dive, 11077 E. 
Rush St., South El Monte, Calif. 91733; Arneson 
Products. 64 Woodland Ave., San Hafael, Calif. 
94901; Atlantic-Pacific Mfg., 124 Atlantic Ave., 
Brooklyn, N.Y. 11201; Atreo Mfg., 4014 First Ave., 
Brooklyn, М.Ү. 11232; Bell Electric, 2600 W. 50th 
St.. Chicago, Ill. 60632; Bergman & Herman, 200 
Fifth Ave.. New York, N.Y. 10010; Bicknell, 685 
Cochituate Rd., Framingham. Mass. 01701; 
Cannon Mfg., 555 River Rd., N. Tonawanda, N.Y. 
14120: Caproco, Box 748, Sikeston, Mo. 63801; 
Florida Machine, 1441 N.W. First Ct., Boca Haton, 
Fla. 33432; Filnor, 300 Morgan Ave.. Brooklyn, 
N.Y. 11211: D. W. Gordon, Orange. Calif. 92667; 
1uardian Chemical, 11919 Мове St.. N. Hollywood, 
Calif. 91605; Hubbell Wiring Device, State St. & 
Bostwick Ave., Bridgeport, Conn. 06602; I-T-E 
Imperial, 1900 Hamilton St., Philadelphia, Pa. 
19130; Industrial Specialties, 19631 Prairie 5t., 
Northridge, Calif. 91324; International Register, 
7777 Winn Rd., Spring Grove, Ill. 60081; Jandy 
Products, 27 Larkspur St., San Rafael, Calif. 94901; 
Filter Media, Johns-Manville Prods., Greenwood 
Plaza, Denver, Colo. 80217; N. Jonas, 1919 Boston 
St., Philadelphia, Pa. 19126; King-Kraiz, Box 450, 
St. Louis, Mo. 63116; Liberty Vinyl, 3380 Edward 
Ave., Santa Clara, Calif. 95050; Liftomatic, 6445 
Sepulveda Blvd.. Van Nuys, Calif. 91401; Light- 
hearted Co., 30801 Northgate Dr., Southfield, 
Mich. 48076; Medallion Pool, 3 Sidney Ct., Linden- 
hurst, N.J. 11757; Muskin, 225 Acacia St., Colton, 
Calif. 92324; Nat’l Air Structures, 3921 E. Bayshore 
Blvd., Palo Alto, Calif. 94303; Polydynamics, 
1485 Bayshore Blvd., San Francisco, Calif. 94124; 
uarius. 6 Ontario Center Rd. No., Ontario Center, 
Ї.Ү. 14520; Rainbow Plastics; Вох 2127, El 
Monte, Ca. 91732; Schuyler Products, Box 31, 
Kingston, М.Ү. 12401: A. О. Smith, Box 28, 
Kankakee, Ill. 60901; Spartan-Aqualon, Box 3198, 
City of Industry. Calif. 91744; Structural Concepts, 
5446 Satsuma Ave.. N. Hollywood, Calif. 91601; 
Teledyne Laars. 13230 Saticoy St., N. Hollywood, 
Calif. 91605; Tenneco Chemicals, 640 W. 134 St., 
New York. М.Ү. 10031; Thetford Corp., 2300 
Washienaw, Ann Arbor, Mich. 48106; Union 
Laboratories, Morganville, N.J. 07751. 


a new look 
at the fabulous 


Have you heard about sport flying? 


Did you know that you can participate 
in your own personal helicopter. 


The Scorpion Too is RotorWay's answer to backyard flight. 


Do wem. 


Remember, the Scorpion is a true vertical take-off helicopter. 
It takes off straight up. 


Using a 140 h.p. engine, it cruises at 75 m.p.h. and can carry 
over 400 Ibs. The most exciting news about the twin-seat Scor- 
pion is its low cost, but then it's about time a helicopter became 
a recreational vehicle. 


fad" 


Send $5 now 
for graphically illustrated 
color package containing: 


: Fundamentals of rotorcraft flight 


rr RotorWay 


TIMES · How you learn to fly Wee SOS HEC [эшл ROS. SST SS m СА 
ME eru : dmm | ** Enclose this coupon with your $5 and you will 
LUN uo Scorpion development history receive free, along with your package, a 25"x38" 
à * Helicopter design theory full color reproduction of this beautiful scaled 
· Engineering definitions nl اا‎ vale ar | Nn me Коога 
R commissioned Dick Aleith, one of the West's 
Power plant consider ations leading illustrators, to create this work of art. 
* Price information 
: Performance specifications 


It's truly a collector's item. 
: Unique features of the Scorpion Too 


ROTORWAY, INC. 
Dept. ZZ/14805 S. Interstate 10 
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: Three-view dimensioned drawing Tempe, Arizona 85281 

* Electrical and other options 

+ Exploded view of sub-assemblies Name " 

* Description of major component areas Address | 

* Information on how to proceed | City State lip. | 
... апа much more | 


Wordless 
Workshop 


By ROY DOTY 


Only purchased ideas are acknowledged. 


See what it's like from the driver's 
sat. 

You'll feel Vega's wide stance and 
үү center of gravity ease you through 
irn after turn. 

Take a Vega out on the road where 
's so very much at home. 


РРР — d 
BH 


Take d second to buckle up. It Ру a lifetime. 


Its GT engine is a little 
more responsive than our -— . 
standard aluminum block ‚ Vega, winner of six 
overhead cam engine. One major honors in three —— — 
reason is its carburetor has years. We don't promise it will 
a secondary bore that makes change your life, simply your outlook 


it surprisingly peppy, on driving. | 
definitely mar Rn i See what we mean. Don't wait. 


We can show you only so much here. 

Available GT equipment includes 
special instrumentation: tach, amp and 
temp gauges, electric clock, and 


sport steering wheel. CHEVROLET 


The award winning little car. 


PS Drives OMC's Hot New Stack-of-Wankels Outboard 


Engineer's account. To find out 
how the new rotary gets all that 
energy, and how OMC engineers had 
licked the engineering problems, PS 
had scored another first a week ear- 
lier and 1200 miles to the north. Ac- 
companied by PS editor Al Lindsley, 
an experienced engineer, and photog- 
rapher Bob Gerrits, I had enjoyed 
the hospitality of Director of Marine 
Engineering Si Metcalf at the OMC 
Engineering Center in Waukegan, 
Ill. There, Si showed us the inner 
workings of the new rotary outboard. 

The seals, he confirmed, had pre- 
sented the major obstacle. 

“The seal at each of the three apex 
points of the rotor is the most criti- 
cal. It's called the apex seal, and it's 
made with two parts. In effect, it 15 
the 'piston ring.' It fits in the apex- 
seal groove, and is held against the 
compression chamber periphery by a 
small leaf spring. There is also gas 
pressure behind it that helps to 
hold it out against the chamber wall. 

"But the scraping action is ter- 
rific. When this rotor goes around 
there is only one point that is really 
perpendicular to the surface at any 
one time. At other times it is held in 
a wedging-action position. That’s 


[Continued from page 77 | 


something like sliding a piece of 
chalk across the blackboard: When 
you do this, the chalk will tend to 
chatter. 

“Next to the spark plug, where 
the heat is most intense, the wedging 
action is the greatest and the seal 
will tend to break down if there is 
any weakness in it. We found that, 
if you use ordinary materials here 
and try to run much power or at 
very high speed, it would wear out 
literally in a few minutes. 

“Our solution is to use a fine tool 
steel for the apex seal itself, and 
tungsten carbide on the face of the 
epitrochoidal combustion chamber. 
With this combination, the steel seal 
will wear at a rate of only about 
1/1000 of an inch per 100 hours. 
And, since it can travel up and down 
in its groove it can actually wear 
down 80/1000 of an inch before we 
notice any loss of power in the en- 
gine. 

“You also have to seal the sides 
of the rotor. Here we use a different 
type of seal. This is very similar to 
an automotive piston ring, and it is 
also held out and in place by a small 
wave spring. Next, the ends must be 
sealed. We seal them with what we 


With all that muscle, it's tough to keep your machine finely tuned, 
ready for anything. Unless you're hiding Magnition, the extra power 
ignition system under that sleek hood. Magnition is designed to keep 
that performance curve where you want it with components 
engineered to give you all the zap a big engine needs to 

keep a fine tuned edge on track or street. Magnition starts 

with Mono-Mag"", the real wire spark plug wire 

that delivers maximum usable voltage to the plug. 

And Cross Cut points, the unique four- 


way cooled points with engineering 


advances that give you top RPM 
and extra service life. Plus 
heavy-duty condensers, high- 
output epoxy coils, precision- 
molded distributor caps 

and rotors. 


call a button—a little sintered iron 
piece in a recessed hole. This com- 
bination seals the rotor against the 
side housing, which is made of an 
aluminum alloy with a steel facing." 
About 10 moving parts. One of 
the startling statistics of the rotary 
engine is its relatively small number 
of moving parts. In the four-rotor en- 
gine, there are only about 10 moving 
parts, besides the apex and side seal 
assemblies. Each engine consists, in 
effect, of two two-rotor assemblies. 

The Wankel engine can be made 
larger or smaller in two wavs: 

e Simply increasing the number 
of combustion chambers in line with 
one another. 

€ Changing the physical size of 
the chamber itself. 

Rectangular indentations in the 
periphery of the rotor, Si explained, 
form the combustion chamber. 'This 
15 the only area in which changes 
can be made to affect compression 
ratio and manipulate the burning 
fuel-air mixture. The entire range of 
engineering niceties, such as chang- 
ing the shape and size of the ports 
and combustion chambers, and pos- 
sible exhaust tuning, has only begun 
to be explored with the Wankel. 


Is for tigers 


PS Drives OMC's Hot New Stack-of-Wankels Outboard 


Tolerates faulty mixes. The 
new Evinrude rotary uses a fuel-oil 
mixture just like most other outboard 
motors. Si Metcalf indicated that the 
Wankel is considerably more tolerant 
of improper fuel-oil mixtures than 
are reciprocating engines. If trouble 
starts to develop, there is no scuffing 
as there would be in piston engine. 
The tungsten carbide surface of the 
combustion chamber is so tough that 
the rotor just keeps going. The tem- 
perature will build up, but there will 
be no sudden seizure of the engine. 

But what actually happened, 
when the new Evinrude rotary was 
matched against other power plants? 
At the time of the PS preview test 
ride, the motors had been entered in 
only one race--a special event at 
Parker, Ariz. This was an "anything 
goes" race, with all types of power 
plants and all types of hulls. Engine 
sizes ranged up to seven liters, with 
the new Evinrude rotary rated at 
two liters (about 122 cu. in.). 

The rotaries didn't win. In fact, 
they did not finish the race. Actu- 
ally, thev were only two of many 
dropouts. Only 31 boats finished the 
race, out of 74 entries. 

"Each lap was 13 miles long," Si 
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[Continued] 


observed, “and our new engines led 
at the end of the first lap by a con- 
siderable margin. They were literally 
hundreds of yards ahead of the near- 
est competitor and almost a mile 
ahead of the main pack. This was 
the first time in history that the first 
lap had been won by anything other 
than an inboard. Speed on that first 
lap was 98.1 mph. 

“А malfunction in the fuel system 
took these engines out of the race. 
We discovered afterward we were 
running them so lean that we were 
getting extra heat inside the engine, 
causing mechanical problems that 
slowed it. So lean, we were running 
in the diesel range. We have that 
problem solved now, and we intend 
to enter the motors in special-event 
races around the world." 

The hardest test. In the time 
ahead, only Jack Leek and his racing 
team will be running the big four- 
rotor motors. It's Charlie Strang's 
philosophy that competitive racing is 
one of the most effective ways to test 
the staying power of a motor. 

"It gives you forced-draft develop- 
ment activity, unmissable deadlines 
(you get it ready in time—or the 
race goes on without you), testing 


beyond customary limits—a  fast- 
moving and sometimes exhausting 
process: race it, break it, improve it, 
race it. Even when you lose, you 
win," he maintains, “because you 
find out what part needs to be im- 
proved.” 

The things learned in the heat of 
these races will—in the not-too-dis- 
tant future—be built into an Evin- 
rude or Johnson you can clamp on 
the transom of your own boat. 


x x x NEWS FLASH 


After we had gone to press, word 
came that the new rotary outboards 
had won the Galveston Speed Clas- 
sic 1-2-3, lapping the entire field 
three times. A fourth rotary barrel- 
rolled and smashed midway. 

Twenty-two boats, all outboards, 
started the race. First Place was tak- 
en by Tom Posey of Dallas, driving 
a Johnson rotary; Second, Jimbo 
McConnell of Wonder Lake, Ill., 
driving an Evinrude; Third, Bob 
Witt, Baytown, Tex., in a Johnson. 
World outboard champion Johnny 
Sanders of Denver took Fourth. He 
was driving a Johnson Stinger recip- 
rocating engine. 


Maybe you're not stomping out every horse your engine owns, maybe 


you just don't like rough running, poor mileage, a logy, dull response. Whether 


you install it yourself or have your favorite mechanic do the job for you, 


make sure your car has Magnition. Especially if you're inclined to forget that 


annual tune-up now and then. Whatever you do, get all the facts on 


Ordinary spark plug wires wear 
out. Check yours free at your near- 
est Sorensen dealer's Magnition 
Test Center. It's easier than check- 
ing TV tubes at the drug store and 
replacement could save you gas 
mileage, performance and cut 
down exhaust emissions. 


Magnition. Just send for our eight-page color brochure on ignition 
— facts and the full Magnition story. Sorensen Manufacturing 
| Company, Inc., Glasgow, Kentucky 42141 


The Truth About Radiator Cleaners 


Crystal Kleer actually warns you not 
to use it in aluminum radiators. 
Whatever you use, read the label. 

Using an FF. A fast flush should 
be used as instructed on the can. As 
with all cooling-system chemicals, 
add less in cars with small cooling 
systems, more in cars with large sys- 
tems. In general, you simply pour 
the chemical into the previously re- 
verse-flushed system and fill it with 
water. Put on the radiator cap, set 
the heater control at high, and run 
the engine hot for 10 minutes. 

If you like, drive around for half 
an hour. Then go through the reverse- 
flush procedure again before putting 
in fresh antifreeze and water. 

If the cooling system is heavily 
corroded and rust and scale are firm- 
ly attached to the metal surfaces, you 
may have to use an acid-type cleaner. 
If you do, remember that a powerful 
acid is a nasty thing to put in a 
nice cooling system like yours, and 
follow the directions carefully. 

The acid penetrates scale layers 
faster than the neutralizer can, so 
it's easy to leave an acidic residue 
in the system that will deplete the 
fresh antifreeze's corrosion inhibi- 
tors. Do a thorough job of flushing 
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out the acid after its work 15 done. 

The general procedure is to pour 
the acid into the partially empty 
reverse-flushed radiator, then fill it 
with water. Replace the pressure cap, 
set the heater at high, start the en- 
gine, and idle it hot for 30 minutes 
to two hours. The cleaning time de- 
pends on how bad the system was. 
The radiator may be partly covered 
so it runs hot, too. 

Don't let the system boil. And 
don't drive the car for several days 
with the acid in it, as some have 
done. That gives the acid time to eat 
at solder joints and cooling-system 
metals. However, driving for up to 
an hour is considered safe. 

Drain the cleaner. If rust was pres- 
ent in the system, the mixture will 
come out looking a muddy greenish- 
yellow. Reverse-fush until clear. 
This is to remove loosened dirt, scale, 
and all traces of acid. If any acid is 
left in the system, or if the loosened 
corrosion products are not totally 
removed, your car's cooling system 
could be worse off than before. 

Next, pour in all of the acid neu- 
tralizer. Fill the system with water 
again and idle the engine hot for at 
least the recommended time, usually 


10 minutes. Complete neutralization 
is so important that Fred Welty rec- 
ommends extending this step to 30 
minutes, despite label instructions. 

Now drain out the neutralizer. 
Quite a bit of rust may come out 
along with the neutralizer, giving it 
a muddy green-brown appearance. 
Reverse-flush again until the drain- 
age is drinking-water clean. Put the 
hoses back where they belong and 
tighten the hose clamps. On semi- 
sealed systems, flush the reservoir 
with water and refill it. 

Problem solved? A look into the 
top of the radiator through its filler 
opening should show sparkling metal 
surfaces. If things still aren't clean, 
a second treatment may be given. 
Finally, add the required amount of 
antifreeze-coolant. 

Lead-solder corrosion, which is 
turning up with increasing frequency 
in cooling systems, is unaffected by 
any chemical cleaner. It yields only 
to a rod-out. If there are still prob- 
lems, take your car to a professional 
radiator shop and ask for the 
NARSA six-step service procedure. 
It will restore cooling efficiency close 
to what it was when your car was 
brand-new. 


Furniture (50c) 


Name 
Address 
City 


Please print clearly. This will be your mailing label. 


State 


50 different plans. 50¢ each. 


cows Storage (50c) 


[] Patio Furniture A O Overhead Cabinet [] Child's Table & Stools 
[] Utility Table NR on, [] Garage Wall Storage [] Bunk Beds 
[] Wardrobe Storage Chest "fh A. [] Unit Storage Wall [] Portable Toy Storage 
[] Room Divider/Storage a 1, [] Bed-Train Board [] Tower Fort 
[] Build-in Bar 5 [] Odds & Ends Cabinet [] Jungle House 
[] Corner Study Area SN [] Under Eave Storage [] Rocking Horse 
[] Planter Table n. [] Island Entry Wall O Club House | 
Г] Foldaway Table | 7 O Shelf-Door Wardrobe [] Upside Down Table Boat 
[] American Beauty Bar " = [] Child's Storage Wall 
Ai ET ш [] Entry Closet. 9 more plans. $1 each. 
Outdoor (50c) ш Ki Ре Г] Trash Can Bin 
tchen Modules [] Storage Divider Plan O Trestle Table 
[] Outdoor Storage Port [] Tamap Tool Box [] Multi-Cubes 
[] Tool Cabinet Workbench L] Movable Laundry Center Г] Storage Chest 
[] Lawn Tool Storage [] Vertical Venetian Blind [] 3-Way Sports Cabinet [] Movable Kitchen Modules 
[1 Modular Plant Boxes Fence [] Side-Step Storage [] Stowaway Storage Unit 
[] Knockdown Sawhorses [] Patio Chair [] Cable Car Bed | 
[] Storage Pergola [] Patio Chaise Lounge Toys (50) [] Outdoor Storage Unit 
[] Portable Dog Kennel [] Umbrella Table : [] Sewing Center 
[] Outdoor Garden Storage [] Patio Serving Cart [] Toy Storage Blocks [] Stowaway Outdoor 
[] Garden House [] Carport & Patio Shelter [] Portable Sand Box Furniture 
О Send me catalogs (25c) with the complete list of 81 plans and a picture of each project. 


American Plywood Association, Department PS-063, Tacoma, Washington 98401 


Zip 


| AMERICAN PLYWOOD ASSOCIATION 
Plywood quality-tested by Ihe Division for Product Approval. D 
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Grande Canadian. 


From the last North American frontier. 


From the pnde 


of a rugged land, em 
rich oom m grains, 


from glacier-pure water, 


comes em Canadian. 


Made smooth 
from selected 


“EIGHTY PROOF GRANDE CANADIAN IMPORTS 00. мн YORK, N. Y. ^ 
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Winchester- 
Western 
Wads 


The quality performer 
handloaders prefer. 


The same quality Double A Wad that's in 
the Winchester and Western Double А 
Trap and Skeet shot shells. Now you can 
roll your own Double А shot shell. These 
wads seal gas away from pellets at ig- 
nition, keep them round through the 
barrel, and give denser patterns. They 
hold the shot away from the barrel and 
protect it until it leaves the muzzle. Look 
for Double A Wads and the new Double A 
Handicap Wad for long yardage shooting. 
Winchester-Mestern makes top quality 
fiber and cardboard wads, and plastic 
cup wads, too. All part of Winchester- 
Western matched components for a total 
reloading system for today's handloader. 
WINCHESTER- Мт. 275 Winchester 
Avenue, New Haven, Connecticut 06504. 


vvinchester 
| the vvay uou 
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Electronics Takes the come Out of Photography 


[C ontinued from pa 


diverting the unused energy into the 
quench tube (essentially a flashtube 
with low internal resistance). Thus, 
the full charge in the capacitor is 
expended, although—as in the case 
of a closeup picture—only a fraction 
of that energy was actually used to 
illuminate the subject. 

Thyristor saves that power. The 
recently introduced series-thyristor 
flash control does not dump the un- 
used energy when the flash is shut 
off. Instead, a thyristor—silicon-con- 
trolled rectifier (SCR)—is used 
as a switch to disconnect the main 
capacitor from the flashtube. Thus, 
only the power needed is expended; 
the rest is saved for more flashes. 

Even the smallest of the current 
thyristor-controlled flash units, the 
Braun 2000 VarioComputer FO22, 
can deliver as many as 700 flashes 
per charge, with recycling times as 
short as 0.8 sec., and flash duration 
ranging from 1/7700 to 1/20,000 sec. 

In the Braun, the Metz 402, and 
the Rollei E36RE units I used, alter- 
native sensor-sensitivity levels are 
provided in the computer system, 
offering a choice of three (five in 
the Metz) working f stops. 

Both the Braun 2000 VarioCom- 
puter and the Metz 402 have flash 
heads that swivel up for automatic 
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bounce flash (the sensor is in body 
or handle). The remote sensor of the 
Rollei E36RE permits off-camera 
automatic-flash exposures. 

With its separate battery pack, 
the Metz 402 is the largest of to- 
day’s thyristor flashes, but it affords 
a guide number of 92 for Koda- 
chrome II. Most powerful one-piece 
computer flash, the Rollei E36RE 
delivers a KII guide number of 82. 
The Metz and Rollei units will be 
price-tagged at over $200. 

The Braun 2000 VarioComputer 
FO22 and FO27, with KII guide 
numbers of 52 and 63 respectively, 
sell for $119.95 and $139.95. At 
present, these are the only small 
thyristor flash units on the market. 
However, both Honeywell and Vivi- 
tar have models in the works. 

With the advent of series-thyristor 
control, the conventional automatic 
flash is practically obsolete. Look 
for more of the new thyristorized 
units soon. 

Great photos for less money. If 
your needs in camera an! flash 
equipment don't call for the kind of 
sophisticated (and expensive) gear 
discussed in this article so far, take 
a look at the bottom of this column. 
Here's an elegant pocket-sized cam- 
era and flash outfit from Rollei that 
delivers great pictures, couldn't be 
easier to use. It will sell for under 
$150. You just drop in a 126 film 
cartridge, set the zone-focus scale at 
the symbol that most nearly repre- 
sents your subject, and shoot away, 
while the Rollei A26s electronic au- 
tomation does the rest. 


Rollei's new cigarette-pack-size A26 
camera (126 film), previewed here, 
comes with computerized electronic flash. 
Exposure control, including flash, is fully 
automatic. All you do is zone-focus the 
Sonnar 40mm f/3.5 lens. Push-pull cocks 
shutter, advances film. Retracted, every- 
thing is enclosed. Under $150. 
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MADE EASIER 


1973 EDITION 
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We listen. And we know that buying a new car involves some 
important decisions. With over 40 makes to choose from 
(foreign and domestic), over 400 models, and thousands of 
option combinations, it can easily become complicated. 

Our free book, "Car Buying Made Easier," has helped make 
these decisions easier for over a million people. Not just 
decisions involving Ford Motor Company products (though 
we're understandably prejudiced). But for алу car. Any make. 

The book is divided into two sections: Part I covers every- 
thing from how to buy the right size and type of car—to how to 
select the right options. There are even chapters on insurance 
and financing. 

Part П is a guide to 1973 Ford Motor Company cars— 
Ford, Mercury and Lincoln. The specifications, the features. 
prices, the options. 

We put out this book because we believe that if you're a 
smarter car buyer, you'll become a happier car owner. And 
that's in keeping with our goal: No unhappy owners. 

Ford Motor Company and Ford and Lincoln-Mercury 
dealers are committed to this goal. And one of the ways we're 
proving it is with this helpful book. Write for your free copy. 


(we listen better) 
get a a a ES аа 
| For your free copy of "Car Buying Made Easier," write: 
| Гога Motor Company Listens 
| Р.О. Box 1958, The American Road— HW 
| Dearborn, Michigan 48121 
| Mr. [] Mrs. 0 Miss [] Ms. [] Dr. Û 
| 
| NAME PHONE 
| _ 
| ADDRESS APT. NO. 
| 
| CITY STATE ZIP 
La dmi mm d: ت‎ nd e n m i d —X — -—— -— шыш چ ج ج ج ج‎ -— — €— 
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Our goal: 


No unhappy Owners. 


has a better idea 


s summer? 
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Taking Care of 
PIN Your Car By RAY HILL 


Good hints others have used 


гле» 
е А w— 


Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 


Safety tips for tightening or loosening A/C Freon lines 

Use two wrenches to prevent damaging the fittings or distorting the 

lines. And always wear safety goggles to protect your eyes. Refrigerant 

inside the lines evaporates so rapidly at normal atmospheric pressure and 
temperature that it tends to freeze anything it contacts, including eyes. 
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Whine caused by radial-ply tires? 

Some new radials have large amounts of mold flash across the tread, caused 
by imperfect closing of the production molds. At highway speeds, trapped air 
in the grooves generates noise similar to the whine made by snow treads. The 
cure? Remove the flash with a pair of long-nose pliers. 
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Transmission fluid 


Installing stubborn hoses 


A dab of grease inside both hose 
ends makes lower radiator hoses and 
short by-pass hoses easier to slip on. 
After greasing a by-pass hose, bend 
it until the ends meet. Then start 
both ends on the connectors at the 
same time—presto, it’s on. 


Lower ball-joint wear 


If your new car has a visual wear- 
indicating lower ball joint, you can 
easily tell if it’s worn by jacking the 
car up so that the joint is in a load- 
ed condition. If the shoulder of the 
grease fitting is flush or retracted 
inside the cover (arrows) the joint 
should be replaced. 
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Using new Dexron fluid in your 
automatic transmission? If so, note 
this: It's been chemically revised. 
An early change from the usual red 
color or a strong odor usually asso- 
ciated with overheated fluid is nor- 
mal, and is no longer an indication 
of needed maintenance. 


HEAVEN 
ONLY KNOWS 


Firstit was every thousand miles. Then 
somebody said every fifteen hundred. Then 
somebody else told you six thousand. It depends 
on who you ask. And its enough to confuse 
anybody. 

There's no absolute rule to how often you 
should change your crankcase oil. The time of 
year and climate have a lot to do with it. But 
dontleaveitto heaven. There's a lot at stake, 
and a lot to know. 

Your driving habits can be a factor Oil 
should be changed more often under conditions 
of extensive idling, trailer pulling, driving in 
dusty conditions, and short trip operation at low 
temperatures. 

So even though we've been in the gasoline 
and oil business for so many years, even we 
can't give you a simple answer 

We do recommend an oil change at least 
every 3000 miles or 3 months; but you should 
never exceed the automobile manufacturer's 
recommendation. 


| | You should also read your owner's 
| print, which might reveal some excep- 
| | tions according to your climate and 
| D driving practices. 
| If you still can't determine how often 
! to change your oil, bring the manual and 


YOUR OIL. 


the car to your dealer He changes a lot of 
oil in your area for people who probably have 
the same driving habits and type of automobile 
dS yours. 

Of course, we hope the dealer you bring 
your car tois a Gulf dealer. Hed be glad to help 
you learn about that, and anything else you'll 
like to know about your automobile. 

You can also send your questions direct to 
Gulf Consumer Information, Box 1519- ] , Houston, 
Texas 77001. 

You see, we'd like you to learn all you want 
to know about yourcar And our products. That 
way wecan keep you on the road. And us, too. 


GET TO KNOW GULF AND YOU'LL GET TO KNOW YOUR CAR. 


GULF OIL CORPORATION 
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yesterday 


Remember when every person who went camping had to be a part-time service 
station attendant to keep his gasoline-fueled appliances going? When the stove was 
full the lantern was empty, and when the lantern was filled. the stove needed 
pumping. And not only was gasoline inconvenient, it was smoky. smelly 
and troublesome to handle 


Thats in the past. 


Today there's a new fuel in the picture — propane — the perfect fuel for modern 
camping. And there's the Traveler Twinfold by Zebco —the perfect picture of 
outdoor cooking convenience! There's no filling or spilling with the Twinfold. 
Finger pressure connects it to a propane cylinder or tank in an instant and it 
provides hours of constant, even flame without bothersome pumping. Its clean 
propane flame produces no smoke to blacken pans and no odor to spoil the taste 
of food. Two big burners are independent and fully adjustable from 2,000 to 
6,400 BTUs. 


See the Twinfold at your camping products dealer. And see the complete line of 
outstanding Traveler by Zebco propane appliances — stoves, heaters, 

lights — made for camping today. 

Times change. The good times 

get better with Traveler by Zebco! 


CONSUMER DIVISION BRUNSWICK CORPORATION 
POST OFFICE BOX 270, TULSA, OKLAHOMA 74101 by 
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Communications Satellites 
[Continued from page 71] 


dia | PS, May ’70]. Experimental 
broadcasts will go to community TV 
receivers set up for the purpose in 
hundreds of remote villages. 

Success of this ATS-F experiment 
would open the way to a projected 
operational system of India's own, 
which could well make it the first 
country with direct sky-to-receiver 
television on a national scale. The 
full-fledged system would reach as 
many as thousands of villages via 
satellite, with educational programs 
broadcast in local tongues and suited 
especially to local needs. 

More things are ahead. Steerable 
needle beams (see “technology” box) 
will open up a new era in communi- 
cation with moving vehicles. Tele- 
phone service enroute can be pro- 
vided quite readily for passengers in 
aircraft, ships, buses, and autos. In 
the eighties, automobiles will come 
with a circular receive-and-transmit 
antenna buried in the roof, flush and 
invisible. It will permit vou to call 
anyone else on the globe from your 
moving car. 

Picture phones for everyone. 
The almost unlimited channel capac- 
ity of communications satellites will 
finally transform video telephone ser- 
vice from an expensive luxury into a 
popular-priced amenity of everyday 
living. 

This will not only be good news 
for young lovers—it will also help 
to keep fathers and husbands at 
home. Future monthly meetings of a 
national corporation's general man- 
agers will no longer require their 
physical presence at corporate head- 
quarters in a distant city. 

Instead, each participant will sit 
before a 3-D color camera in a booth 
at his home office. Relayed by satel- 
lite, the images of all the others are 
projected upon the curved wall of 
the booth, and their voices are heard. 
All have the feeling of being seated 
together in the same room, around 
the same table. 

Letting the electrons and micro- 
waves do the traveling will become 
the fashion of the eighties. In the 
long run it will help to reduce traf- 
fic congestion and air pollution; it 
could even contribute to abating the 
energy crisis and countering the 
troublesome trend toward ever more 
urbanization. 

I have heard it said that if Alex- 
ander Graham Bell had waited until 
the advent of satellites and micro- 
waves to invent the telephone, in- 
stead of stringing the globe with mil- 
lions of tons of copper wire, he 
would have opted for switchboards 
in the sky. 05 


What good is boilover protection 
if it runs out on you? 


285875 ^ 
BU THES * 
LOCI No 


most common: rotator bonia 
Year-round protection that | 
go e wont runc eut on you. \ 
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FROM FORD: A Sleek 
New Pickup Camper 


Now MoTown matches an RV to a pickup 


By HERBERT SHULDINER 


D etroit's love affair with recreational vehicles is grow- 
ing more torrid. At the beginning of the year GMC 
introduced a highly advanced motor home that's being 
sold through GMC dealers. Now Ford has joined the 
RV revolution with a futuristic slide-in camper that 


will be sold through its dealers. 


Sony's Ferrite and Ferrite recording heads let 
you record all of the baritone flute. All of the 
tenor sax. That's because this unique Sony 
development controls the width of the gap 
over which your tape passes during recording 
to the exact tolerance necessary for truly fine 
sound reproduction. When you record with 
Sony quality engineered Ferrite and Ferrite 
heads, your playbacks have all the high and 
low frequencies of the original sound. 

What's more Sony's Ferrite and Ferrite 
heads are cleaner, stronger and more durable 
than ordinary heads. The edges of Sony's 
Ferrite and Ferrite heads are virtually chip 
resistant. No pits and cracks to distort the 
sound and collect dust. And Sony's Ferrite and 
Ferrite heads reduce eddy-current losses to 
the very minimum. 

Experience the performance break- 
through of Sony's Ferrite and Ferrite head 
tape recorders. In reel-to-reel choose either the 


І 
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Aerodynamic Ford camper (left) is a 
spacious rig with lots of glass. The rear 
door (right) has plenty of headroom for 
easy access, even for a tall man. 


I recently took the new Ford American Road camper 
out for a short trip through Arizona's desert country. 
The rig, which has a one-piece fiberglass skin, was 
mounted on a Ford F-350 Super Camper Special. It was 
designed to mate with this truck, but it will fit on other 
pickups with eight-foot boxes and adequate GVWs. 

I found the rig handled well and pitched less on 
smooth roads than similar combinations I've piloted. It 
was also stable on curves at high speed, and resistant to 
cross winds and turbulence from passing vehicles. 

However, on rough roads the combination could be 
uncomfortable. On one rough stretch of 1-10 in Tucson, 
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x Cab-over bunk (left) is spacious 
ыт and has comfortable headroom 
for sitting up in bed. Camper has 
well-designed interior (right) with 
sleeping space for four persons. 
It's free of gore points—sharp 
corners and edges that can cause 
injuries—and cabinet hardware is 
recessed, as seen above. 


I couldn't drive over 45-50 mph without very uncom- 
fortable pitching. But over most roads, I cruised at 
up to 80 mph and the rig felt stable and controllable. 
| The truck had the new optional super single 12х16.5 
rear tires Ford offers. The camper was secured to the 
truck with Ford's own tie-down system, with heavy 
springs in the cylinders to help absorb road shocks. 
'The interior of the 1115-foot camper is as comfortable 
and smart-looking as any I've used. I especially liked 
the headroom, which ranged from 75.2 to 79 inches. 
There's even 361% inches of headroom above the very 
comfortable cab-over bunk, allowing you to sit up with- 
out cracking your head. The spacious 54-by-74-inch 
bunk is also one of the easiest to climb into. 'The dinette 
converts easily into a double bed that is more comfort- 
able than most. It does not, however, have a restraint 


MOLDED FIBERGLASS 
BATH ENCLOSURE 


(SELF-CONTAINED) T RGE, wwe. 


OUNTE 


CONVERTIBLE 
. „DUAL SINK 


Tied 


THREE-BURNER 
STOVE WITH OVEN — .— 


MOSPRATED-IN FOAM 
INSULATION 


STRONG UNDERBODY STRUCTURE 


A mms FRESH AND WASTE ote ТАНА bi 
сс RUE BETWEEN FLOORS  (SELF-CO 
wae : 
AUTOMOTIVE-STYL — —— - | | 
= i FORCING BEAMS 
INTEGRAL TAILLAMPS — DOUBLE FLOOR WITH STEEL REIN 


system for passengers while the camper is on the go. 

The rig I tested was self-contained, but a version 
without bath is available. The optional bath has a ma- 
rine toilet (a recirculating type is also available), 
shower, wash basin, and medicine cabinet—all part of 
a molded fiberglass enclosure. There's also a fully- 
equipped galley with lots of counter and storage space. 

The camper is designed for all-climate use. The fiber- 
glass skin is backed with two inches of urethane-foam 
insulation for protection against heat, cold, and noise. 
There are two floors, separated by six inches, to help 
keep the interior more comfortable and guard the 
plumbing against winter freezeups. 

Initially, the new camper, which is made for Ford 
by Starcraft, will be sold through a special network of 
dealers in California and the Great Lakes states. Hs 
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©1973 Superscope, Inc., 8124 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subject to change without notice. Send for free catalog. 


TC-280 at $199.95 or the TC-377 at $299.95. 
If a stereo cassette deck is what you're looking 
for, there's the TC-134SD at $239.95 or the 
TC-161SD at just $299.95. Get the clear crisp 
sound of Sony with Ferrite and Ferrite in the 
model that best meets your recording needs. 
They're just part of a full line of superior Sony 
recording equipment starting as low as $59.95 
at your nearest Super- 
scope dealer. He's 

in the yellow pages. 


SONY Ask anyone. 
A Product from  SUPERSCOPE. | 
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. Minolta helps you 
visit a private kin$dom. 


Become part of a special world with a camera that doesn't hold you 
back, a camera that lets you concentrate on your subject. 

You're comfortable with a Minolta SR-T from the moment you pick it 
up. This is the 35mm reflex camera that lets you concentrate on mood and 
insight. The viewfinder gives you all the information needed for correct ex- 
posure and focusing. Because you never have to look away from the finder 
to adjust a Minolta SR-T, you're ready to catch the one photograph that 
could never be taken again. 

And when subjects call for a different perspective, Minolta SR-T cam- 
eras accept a complete system of interchangeable lenses, from "'fisheye" 


_wide angle to super-telephoto. 


À Minolta SR-T camera could be your passport to another world. 
For more information, see your photo dealer or write Minolta Corpora- 


` tion, 200 Park Avenue South, New York, М.Ү. 10003. In Canada: Anglo- 


photo Ltd., P.Q. 


Minolta SR-T 101/Minolta SR-T 102 


: ru. c 
DE E Ж 


minolta , = minalta . А ЕЕ Я 


“ 
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When identified by a factory-sealed "M" tag, Minolta 35mm reflex cameras are warranted by Minolta 
Corp. against defects in workmanship and materials for two years from date of purchase, excluding 


.user-inflicted damage. The camera will be serviced at no charge provided it is returned within the war- 
_fanty period, postpaid, securely packaged, including $2.00 for mailing, handling and insurance. 
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^Right-On"' with VLF 
[Continued from page 93] 
ing" indicator before takeoff. If 
mileage is accurate, the indicator 
will show how far it is to the desti- 
nation at all times, and airspeed as 
well. When it shows zero, your 
flight has come to an end. 

This is particularly handy when 
there are no visible terrain features 
or navigational aids to establish a 
location to which you may want to 
return. Arriving at one fire site on 
a moonless night, we established 
where the blaze had been with the in- 
fra-red set, then punched in num- 
bers that we had determined appro- 
priate to that location and the 
course we wanted. Immediately we 
had established a zero point from 
which we could fly a pattern of 
parallel lines to survey land below. 

Remaining bugs. Alls not yet 
perfect in this still-experimental sys- 
tem. Future designs must compen- 
sate for daily variations in the 
ionosphere that can cause small er- 
rors in microsecond readings. And 
the lengthy, confusing list of num- 
bers will eventually be stored in a 
memory bank in the computer, elim- 
inating pilot error in computations. 

The actual use of VLF is not as 
new as the design techniques that 
lighten the load enabling this 40- 
pound package to be used on almost 
any aircraft. Previously, its prin- 
cipal use was by the Navy, whose 
Omega system kept communications 
flowing to submerged submarines. 
Omega is still undergoing trials, but 
it's in actual use by some airlines. 

This lighter version, made by 
Global Navigation Inc. of Torrance, 
Calif., uses only the carrier wave of 
VLF transmitters and is enjoying a 
widening acceptance by general avi- 
ation. VLF has been used in Alaska 
and in the Gulf of Mexico, guiding 
crews to oll rigs where no navigation- 
al facilities exist. 

High cost. VLF may be the navi- 
gation system of the future, but cost 
is an obstacle to its acceptance. 
Transmitters, requiring 50 to 1000 
kilowatts of power, cost around 10 
million dollars an installation. They 
are synchronized by cesium atomic 
clocks. And a seven-station receiver 
costs $15,000, several times the price 
of a good VOR receiver. 

With refinements and large-scale 
manufacturing, costs should drop. 
Several important organizations, 
such as the Aircraft Owners and Pi- 
lots Association have endorsed the 
system. And commercial firms in- 
cluding Northrop and Canadian 
Marconi are at work on improve- 
ments. In a few years VLF may be 
steering us on a new course. ^E 


| CARBURETOR CLEANER 
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Зе NET 16 FL. OZ. (1 PINT) *.*;'; 


p — 
deans carburetors B IND VARNISH DEPOSITS INSTANTI! 


ON-THE-ENGINE PENETRATES = DISSOLVES = CLEANS 
"moves gums, varnish and moisture — 
from the entire fuel system 


© 
Inside Just pour a pint ‘nd ut: It takes 
e of GUMOUT into less than a 
your gas tank. It cleans out all the minute to clean the outside of your 
Jets and passages, removes the carburetor with Jet Spray GUMOUT. 
gum and varnish while you drive. Throat, automatic choke, linkage, 


throttle plate— all clean like new. 


Division, Pennsylvania Refining Company, Cleveland, Ohio 44104 
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The secret of teaching | 
A yourself music 


It may seem odd at first— 
the idea of teaching your- 
self music. You might think 
you need an expensive 
teacher to guide you. But 
you don't. Thousands have 
learned with low-cost les- 
sons we give by mail. So 
can you. Choose guitar 
(pick style), piano, spinet organ (two keyboards), 
saxophone, violin or accordion. 


Our word-and-picture lessons show you exactly 
what to do. And a lot of the songs you start on | 
are familiar songs you've heard before—so ioe 

own ear will tell you when you have them r 


Learn more. If 17 or over, send name, address, 
| 


Bartlett Flying Ranier ultra: light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com- 
plete plans, kit brochure, photos and sup- 
ply sources $3.00. All orders returned via 
airmail. Write: 


HERB BARTLETT 


Box 3339-5, Scottsdale, Arizona 85257 


zip for free booklet. List instrument you are in- 
terested in. U.S. SCHOOL OF MUSIC, Studio A156, 
Port Washington, N.Y. 11050. 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


1973 u.s. SCHOOL OF MUSIC 389 : 
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Train now for a rewarding technical career 
mij real opportunity, security, and high 
ay! NTS gives you a wide range of fields: 
olor TV Servicing, Auto Mechanics, Air 
Conditioning. Home Appliance Repair, and 
many more! You learn on the actual tools 
and equipment of the trade — yours to keep 
at no extra cost! It's fast, easy, exciting 
„and it reat pays off! 
Get moving today! Mail coupon, receive 
NTS color catalog FREE! No obligation, no 
salesman will call. 


MECHANICS DIVISION 


| m Master Course in 


Get big-pay 
power with 
NTS Home 
— 


m Master Course 


MH | | AMD. MER A dir 
{| SOLID-STATE iese! Mechanics „СРЈ 
"inBawIiV [| 315 SQ. IN. = Automotive 4 
& Radio | "COLOR TV ies — 
Servicing - Heavy Duty 
m Master ү 1-1 Mechanics 


in Electronic 


Communi- 
cations 
m FCC License 
Course i 
m Master Course in 
Electronics = Audio Electronics Servicing 
Е Тас T d m Basic Electronics 
E | Up to 32 kits... Build 
Калтак your own color TV — | 8-unit electronic 
e et Compu-Trainer = озсо. diagnostic kit eN 
| | scope — many others. See -pc. tool ki 
Electronics р А See catalog for details. 


extus for details. 


HOME APPLIANCE DIVISION 


m Home derer 


AIR CONDITIONING, 
| REFRIGERATION 


Ма echnician's & HEATING 
ш one DIVISION 
" ae Appliance ' в Master Course in 


Air Conditioning, 
| Refrigeration & 
Ее Heating 
s m Air Conditioning & 
zur Heating 
SUN m Refrigeration 


231 16 kits. Leak detector, 
zem Hermetic analyzer, tools 
=a & others. See catalog 
for details. 


Up to 8 kits CLADE 
new exclusive Circui 
Trainer. See catalog 
for details. 


Approved for Veteran Training | 
ACCREDITED MEMBER: National Home Study 


Council, National Association of Trade & 
Technical Schools 


Send for FREE 
illustrated catalog 
and complete 
information on the 
field you choose. 
Sample lesson included. 


CLASSROOM TRAINING AT LOS ANGELES 
NTS occupies a city block with over a 
million dollars in training facilities. Check 


World-Wide Training Since 1905 
Resident & Home Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 


> 
ачан 


Please rush FREE catalog and sample lesson for di- 
vision checked below. Check one only. 
[] ELECTRONICS DIVISION (Dept. 202-063) 


| [] AIR CONDITIONING, REFRIGERATION & 
HEATING DIVISION 


[] MECHANICS DIVISION 
[] HOME APPLIANCE DIVISION 


special box for details. i Name Age 
NATIONALE SCHOOLS | ЖШ = É 


World-Wide Training Since 1905 
Resident & Home Study Schools 


4000 So. Figueroa 5t., Los Angeles, Calif. 90037 


[| Check for veteran training under new G.I. Bill. 
[ 1 Check if interested ONLY in classroom training at Los Angeles. 


—————————— LI ج‎ та. = 


PS Manta Sailcar 
[Continued from page 116] 


tivity coast-to-coast—and from as far 
away as Tasmania. However, orga- 
nized sailing competition is in its in- 
fancy (except for the highly com- 
petitive World Championships held 
every year in Europe) and Ameri- 
can sailcar events are still in that 
friendly, informal stage seen back in 
the early post-war days of sportscar 
racing. In most cases, classes have 
yet to be filled out enough for real 
competition, so all manner of sail- 
cars are lumped into the same race. 
And the Manta sailor can usually 
find himself competing against ev- 
erything from all-out desert sailers 
to spur-of-the-moment contraptions. 
Usually, the only charge is a dollar 
or so to help pay for track insurance. 

The original Manta, pictured here 
last Spring, now has well over 500 
miles logged on it, and it's still going 
strong, despite a few ditches, curbs, 
and lumps of seaweed hurtled in the 
process. In these new pictures, it's 
shown in an event at Mile Square— 
near Disneyland in Anaheim, Calif. 

Two clubs. 'These are currently 
organizing most of the local weekend 
events: the North American Land 
Sailing Assn. (NALSA) and the 
American Land Sailing Organization 
(ALSO, natch). 


To find out about activities in 
your area, write them both: 

NALSA 

P.O. Box 2283 

Newport Beach, Ca. 92660 

ALSO 


28321 Ynez Road 

Rancho California Plaza 

Temecula, Ca. 92390 

Until the time comes when inde- 
pendent Manta class events can be 
planned, Manta builders can have a 
great weekend supporting the events 
organized by these clubs, meeting 
other Manta builders—and showing 
the world what a little plywood sail- 
car can do. "EH 
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"This belt is set for a 24-inch waist. 
Who's been riding with you?" 
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When you need to take the boat 
for a ride, before it takes you for a ride, 
you need Monroe Ride-Levelers. 
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The Monroe Ride-Leveler'" —that's For curves. For rugged roads. For 
what we call our shock that's especially safe, stable driving. 

built for hauling—is equipped with an So go Monroe. Get the Ride-Leveler 
air assist with the air assist. It's everything you 
You can put air in. Or take air out. To keep could want in a shock absorber. 

your car and what you're hauling level. Апа more. 


Our shock and a half helps make it work. We know more about shock absorbers 


It's a shock absorber with 5095 more because our only business is making 
shock capacity than an ordinary one shock absorbers. 

inch shock. 

The Monroe Ride-Leveler—with the Monroe Auto Equipment Company. 
shock and a half —is exactly what you Monroe, Michigan 48161. 


need when you're hauling a big load. 


MONO GC tie shock and a Hart. 
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J А STAPLE 


Wherever You'd Drive А Nail! 
FASTER ... BETTER. 


| 5/16” STAPLE 

for tacking light 

| upholstery, leatherettes, cor- 

nices, quilting for closets, 
wall decorations, etc. 


1) 14" STAPLE 


{ог tacking win- 
dow screening. shelf papers, 
closet linings, window 
shades, draperies, etc. 


T | 
| 3/8” STAPLE | 
tor fastening light 

insulation, rooting papers, 
electrical wires, weather- 
| stripping, wire mesh, etc. 


) for tacking under. 


canvas, fiberglass, etc 


` 9/16" STAPLE 


y x E metal 


A PERFECT GIFT 
ITEM for Christmas, 
Father's Day, 
a Birthdays and other 
sa special occasions. 


ONLY $2125 


TRY T. -SEE FOR YOURSELF! 


Available al HARDWARE = LUMBER = BUILDING MATERIAL 
* STATIONERY * VARIETY and Other Retail Outlets 


ARROW FASTENER COMPANY, Inc. 
Saddle Brook, New Jersey 07663 
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‚ CHEAPER! | 


| 1/2" STAPLE | 


layments for carpets, porch | 
screening, felt stripping, | 
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Black “Mattress” Puts Btu's in Your Pool 
[Continued from page 98] 


nologies, joined in the experiments. 

There was the problem of albedo: 
the ratio of solar energy reflected to 
solar energy falling on a surface. It 
depends not only on the surface's 
color, but on its texture and other 
things. The professors settled on a 
pebbly-grainy 0.0025 RMS finish 
that could be given to their black 
PVC plastic during manufacture. It 
had good enough albedo to produce 
static water temperatures near 212 
degrees. 

They also learned that water turbu- 
lence within the Solarator increases 
its heat pickup, so they incor- 
porated fluidic “‘turbulators” strate- 
gically in some of the passages. 

B. F. Goodrich came through with 
a polyvinylchloride that met most of 
the professors’ solar-energy absorp- 
tion requirements, besides standing 
up to the rigors of solar radiation, 
weather, internal pressure and flow 
forces, and high temperatures. 

The only thing missing was a 
means of diverting just the right 
flow of water from the pool pump 
through the Solarator. Professor Ko- 
nopka took that on, creating a fluidic 
valve, which he termed a Flow- 
Vertor. 

Seventy percent efficient. All 
told, that’s what the Solarator proved 
in capturing solar energy falling on 
it. Just how much of Sol’s heat is 
available in your backyard depends 
on your latitude and the time of 
year. Weather, too. And the atmo- 
sphere. 

Recording instruments called pyr- 
heliometers take solar-radiation read- 
ings at more than 700 stations 
around the world. Readings are ex- 
pressed in langleys (gram-calories 
per sq. cm.). A metric measure, the 
langley can be converted to Btu per 
sq. ft. by multiplying by 3.68. Here’s 
the formula for figuring how much 
heat you can tap from a Solarator 
each day where you live: 

Btu per hr. = Langleys х 88.3 x 0. T 


hours of sunshine 


The 0.7 figure covers the 70-per- 
cent efficiency of the Solarator; 88.3 


On а — Е gives уои up to 
seven gallons of hot water per fill. 


is a constant produced by multi- 
plying the effective square feet of 
the Solarator (24) by the 3.68 lang- 
ley / Btu conversion factor. 

Assuming a typical 750-langley 
June day anywhere in the nation, 
and eight hours of sunshine, the Sol- 
arator should produce 5795 Btu per 
hour, or 46,358 per day—enough to 
raise the temperature of an average 
swimming pool about half a degree 
an hour. 

How to mount it. You can 
mount the Solarator to a 14-inch 4- 
by-8 sheet of exterior plywood. It 
should be fastened across the top 
only, not at the sides. Use staples 
or #10 14-inch flathead sheet-metal 
screws with washers. 

Arranging the plywood slightly 
steeper than perpendicular to the 
sun’s rays helps catch reflected radia- 
tion from the ground. Heat reflectors 
around the edges of the plywood, or 
a "greenhouse" over it, will increase 
the unit’s collecting power even 
more. Don’t cover it with poly sheet- 
ing, though. That cuts heat collec- 
tion. 

If one Solarator, at $18.75, will 
warm the water slightly, why not 
put five or 10 together and grab off 
enough heat to really warm your 
pool? Here’s the economics of that: 
Even a low-cost gas-fired pool heater 
sets you back about $200, but it gives 
off 100,000 Btu per hour, 24 hours 
a day, if needed. For that much heat 
input you'd need more than 50 Sol- 
arators. No way practical. 

Nevertheless, for just the cost of 
a gas-fired heater, you could set up 
seven Solarators and avoid gas costs. 
Your seven Solarators should main- 
tain the pool as warm as you like it, 
except at the very beginning and end 
of the heated-pool swimming season. 

Other uses. Although the Solar- 
ator was designed for swimming 
pools, it will do other jobs as well. 
For one, the unit holds seven gal- 
lons. In the sun this is hot water. 
Tape a Solarator to the top of your 
camper, fill it, and plug the open- 
ings. Park in the sun, and any time 
you want hot water, you've got it. 

Install a Solarator on the south- 
facing roof of your vacation cabin 
and connect it to an insulated water- 
storage tank with a small pump to 
provide continuous circulation. By 
nightfall you'll have stored enough 
free hot water to take several show- 
ers, all without fossil fuels. 

Fun & Frolic, Madison Heights, 
Mich. 48071, is the manufacturer of 
the Solarator. Until distributors are 
lined up, you'll have to get one di- 
rectly from them.— Richard Day 


4 needed skills 
NRI can teach you at home 


NRI courses can show you how to service 
TV-Radio, Repair Cars or Appliances or have a career in 
Air Conditioning, Refrigeration and Heating 


TV-Radio 
Servicing 
The NRI TV-Radio Ser- 
vicing course includes your 
choice of black and white 
or 25" diagonal solid state 
color TV training equip- 
ment. NRI courses cover 
FCC license preparation, 
complete communications 
electronics, aircraft elec- 
tronics, mobile communi- 
cations, marine electronics, 
amateur radio, industrial 
and computer electronics. 


Automotive 
Repair 

Take your choice of the 
Master Automotive Tech- 
nician course or the shorter 
Automotive Tune-up and 
Electrical Systems course 
for the man seeking greater 
understanding of basic car 
repair. Both courses in- 
clude professional equip- 
ment so that you get 
“hands-on” experience and 
the chance to earn spare- 
time money making re- 


Appliance 

Repair 

NRI trains you to fix all 
kinds of electrical appli- 
ances, plus washers, refrig- 
erators, house wiring, 
electric motors, even small 
gas engines. Bite-size texts 
fully illustrate each point. 
An appliance tester is in- 
cluded for fast trouble- 
shooting, so you can begin 
earning money repairing 
appliances long before you 
finish the course. 


Air Conditioning, 
Refrigeration, 


and Heating 


NRI can teach you to in- 
stall, maintain and service 
the latest in cooling and 
heating equipment. The 
Course was created byNRI 
with technical assistance 
of the York Division, Borg- 
Warner Corp., and in- 
cludes a window air condi- 
tioner for training and 
your own use. A real high- 


pairs. 
Hands-on training and 
bite-size texts 


NRI was the first to supply home study stu- 
dents with custom-designed training kits to 
give practical hands-on experience as you 
learn. You get more value from the exclusive 
Achievement Kit sent the day you enroll, to 
“bite-size” texts and training equipment. 


Earn $5 to $7 an hour 
spare or full time 


Tens of thousands of NRI graduates are proof 
it is practical to train at home in your spare 
time. Keep your present job while preparing 
for a better one and earn $5 to $7 an hour extra 
in your spare time. 


paying career. 


Train with the leader—NRI 


The same training innovations which have 
made NRI the leader in career training at 
home are now available to you. Let NRI help 
you step up to better part-time or full-time 
earnings, a brighter future. Decide now to 
move ahead . . . the decision is yours to make. 
Mail the postage-free card today for a free full- 
color catalog in the field of your choice. No 
obligation. No salesman will call. 


NRI TRAINING 


| 3939 Wisconsin Avenue 
| Washington, D.C. 20016 
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BUCKY FULLER'S 
Hexa-Pent Dome 


Buy construction plans for Bucky Fuller's 
new Hexa-Pent Dome — Plan 5544— and go 
right to work. Famous inventor of the geo- 
desic dome developed the plans especially 
for do-it-yourselfers. Cut and shape the 
two-by-four framing pieces with a table 
saw, radial-arm saw, and jointer—or have 
a local woodworking shop make the cuts — 
and then assemble the parts into hexagon 
and pentagon building units for a dome 
shell. (CAUTION: Hand tools are not suffi- 
cient for this project.) 

Along with detailed building plans you 
get an engineering load study made on the 
prototype dome. This should help you get 
a building permit if one is needed. Mate- 
rials for the original 24-foot.diameter dome 
cost about $1000 — for the finished water- 
proof shell, without insulation, interior wall 
surfacing, flooring, utility lines, or interior 
partitions. For other details, see Popular 
Science for May and June 1972. 


A PLASTIC SUN DOME 
to warm your swimming pool 


What you build actually is a geodesic 
dome, patterned after the unique structure 
conceived and patented by architect R. 
Buckminster Fuller. Along with the plans, 
Number 5519, you get instructions to build 
one of the domes, in various sizes, ranging 
from a diameter of 16-feet up to about 32 
feet. Build the dome over a circular swim- 
ming pool or as ап inexpensive green- 
house, 

ORDER YOUR PLANS by sending $15 
for the Hexa-Pent 5544 or $5 for the Sun 
Dome 5519 to Plans Division, Dept. 36M, 
Popular Science, 355 Lexington Ave., New 
York, М.Ү. 10017. Ask for plans by name 
and number. 
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ТИ CARCARE X 


Tyrechek Warns You of 


Low Tire Pressure 


A new transmitter / receiver 
system alerts you to possible 
tire failure on the road 


In 1970, 13 billion tire miles of wear 
were wasted as a result of underinfla- 
tion. Both costly and dangerous, this 
waste can be prevented by a new pres- 
sure-monitoring system developed by 
Avco Precision Products Division. 

Tyrechek alerts the driver to sub- 
normal pressure by means of an elec- 
tromechanical system of sensor and 
transmitter mounted inside each tire. 
Completing the system are a pickup 
antenna mounted inside each wheel 
well, a radio receiver mounted in any 
convenient place, and a warning light 
or buzzer visible or audible to the 
driver, 

How it works. The sensor/trans- 
mitter consists of a fluidic transducer 
monitoring the tire pressure and a 
small radio transmitter that sends a 
coded warning when pressure drops 
below a preset point. The radio trans- 
mitter is a self-pulsed oscillator oper- 
ating in the citizens' band without in- 
terference. 

Mounted to a ground plane is the 
receiving or pickup antenna, consist- 
ing of a printed-circuit-board coil 
housed in a plastic case. Two RF-am- 
plifier stages and two audio-amplifier 
stages make up the receiver. 'The re- 
ceiver amplifies the coded RF signals, 
decodes and amplifies the audio sig- 
nal, and energizes a warning light or 
buzzer for the driver. 

Tyrechek's sensor/transmitter uses 
no electrical power unless low pres- 
sure is sensed, and then uses less 
than the standard auto clock. 

Aveo plans to make Tyrechek 
avallable in auto, truck, and bus sys- 
tems. For information, write to Mr. 
B. C. Kinnan, Avco Precision Prod- 
ucts Division, Sheridan St., Rich- 
mond, Ind. 47374.—Barbara Y ost 
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COAXIAL CABLE 


RECEIVER 
(FIREWALL MOUNTED) 
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Sensor/transmitter inside tire consists 
of a fluidic transducer to monitor pressure 
andanoscillatortosend a coded RF signal. 


f 


Receiving or pickup antenna (arrow) is 
a printed-circuit-board coil encased in a 
plastic housing and mounted in wheel well. 


Receiver—-mounted here under hood on 
firewall—decodes RF signal and amplifies 
audio signal to energize warning light. 


WARNING LIGHT 
(DASH-MOUNTED) 


twice the national 


average of about 
13.5. But that's not 
all a1200 conserves. 
example. You'll park in leftover 
| places you used to pass up. It's a 
| joy to drive and handle, and it's 
simple and inexpensive to ser- 
| Datsun 1200 will last a long, long 
An important personal resource: time. 
your money. 
One savings leads to another. 
rising faster than the supply, it's 
more important than ever for all 
of us to conserve resources. Driv- 
ing anew Datsun 1200 is one sure 
course, leads to another kind of 
Savings: your money. 
Fueleconomy and other consider- 
ations. The Datsun 1200 gets 


TSU It saves space, for 

vice. With just average care, a 
With demands for fuel and energy 
way to save gasoline. And that, of 
around 30 miles per gallon, over 


Luxuries arent forgotten.Standard 
on the Datsun 1200 Sport Coupe: 
reclining bucket seats, tinted 
glass, fold-down rear seat, white- 
wallsand wheel covers. Test drive 
one at your dealer soon. Discover 

that driving comfortably and sav- 

ing money can go hand- 

in-hand! Drive a 
\ Datsun ... then 


2 с 2 ` DATSUN 


From Nissan with Pride 


Ton 
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Work with Concrete Blocks 
[Continued from page 113] 


mixed form. You can figure a bag 
to cover about 90 biocks or a few 
more, on both sides. 
Because of the fiberglass content 
of the mortar mix (called “Bloc/ 
|». Bond" by Owens/ Corning Fiber- 
| glas), it is harder to mix than reg- 
| ular mortar. You can do it in a 
wheelbarrow, with a hoe, but you'll 
find it difficult to end up with a 
uniform mixture. Best idea is to use 
a powered cement or mortar mixer. 
Mix a whole bag at a time—as- 
suming that the job is big enough. If 
you mix less than a whole bag, go to 
| the bother of dumping the bag into 
a container of some sort and inter- 
mixing it to make sure the ingredi- 
ents are in proper proportion. Ship- 
ping vibrations may have caused 
them to settle nonuniformly. 
Important: Before you start to 
trowel the mixture on the blocks, 
dampen them thoroughly with a 
hose. Then wait until ail of the tree 
water has drained off or soaked into 


..and portage it with ease — it splits easily at the middle by pulling 
three pins. Each half weighs only 45 pounds, yet when joined they 
make a 16' hull you can row, paddle, or push with a small outboard 
engine. The plans set includes instructions for making a sailing rig 
as well. The prototype went on a pack trip through the Adirondacks 
where everyone went ape over it. You can build the Trail Boat easily 
using the proven woodstrip construction method. Trail Boat Plan the blocks. The reason: to prevent 
5558 (enlarged reprints from the February and March 1973 issues of | the blocks from pulling the water 
PS, plus additional procedural details) costs only $2.95. Full-size card- | out of the mortar mix before it has 
board templates for the formers and other parts, Plan 5559, are avail- a ‘chance to set. 
able for $5.00, Send check or money order with name and number of Troweling the mix on the wall is 
plans desiredto PS PlansDept., 36J, 355 Lexington, NY 10017. 


easy—much easier than the process 
the mix stickier than ordinary mor- 
TI EI C t " i ic i i iti tar. Then the heavy loading of fiber- 
that turns on Tom McCahill. | % inch or з» more. The 
amount of texture is almost auto- 
Spark's a steal. Under 50 bucks. No moving parts. Fully elec- 
tronic. Solid-state. And CD, too. It's built like a brick out-house. 
"What's in it for you? It virtually does away with point wear. 
Ends plug fouling hassles and puts plug wear way down the road. 


| | of stuccoing, which it closely re- 
m - | | sembles. Special ingredients make 
glass pieces has a tendency to hold 
the coating to the required thickness 
When Tom McCahill tested Gaylord's CompuSpark ‘Capacitive "m matic. You can trowel it quite 
Discharge Ignition, he said flat out; "For my money, Compu- s 
They tried to wear one out and stopped at 270,000 miles when 
the car fell apart. 
Often cuts your gas consumption by 20% and makes your 
engine run clean. 


“The reasons for all this are as obvious as warts on a snake. | | | 
A 60,000 volt spark is a helluva lot hotter than a stock ignition. =} 
CompuSpark — ‘The Ignition System with a Brain" actually 


computes spark characteristics to engine RPM. You get the right 
spark at the right time ang the right place. Darned things run 
great in Alaska or the tropics. Why not? All silicon, y'know. And 
the anti-theft lock really works! 

"Another thing: CompuSpark is 


guaranteed one month longer than a [С] Kit $39.95 
LI CompuSpark brochure, free. 


Rolls-Royce: 37 months free repair or 
replacement. 30 day money-back 
guarantee, too! 

“Think of it this way: One skipped | Car Year & Make 
tune-up and CompuSpark has paid for Name 
itself. Two and you're money ahead. 
Three — no sweat Address 
отат City, State, Zip 


clover, right? You bet. Y& „экз Enclosed: $ Ship ppd. 


'Order your 


CompuSpark now, К h emper Charge to m 


It turned me on. 
I'm sure it'll turn 
you on, too!" 


(© 1973 CD Systems Division 


Gaylord Electronics Inc. Dept. 18JN 
2314 Fourth St. Berkeley, Са. 04710 


415/849-0300 
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C] Master Chores [C] BankAmericard [ ] American Express 


For Credit Card orders supply ail card information. 


California residents. please include sales tax. 


smooth—or let the glass pieces do 
their part toward an interesting tex- 
tured surface. It 1s important, how- 
ever, to use plenty of trowel pressure 
to insure a good bond. 

The next day, spray the job with 
a fine mist from the garden hose. 
This keeps the mortar wet while it 
sets. After 48 hours, hardening is 
complete. 

The mortar dries and sets to a 
medium gray, and is sufficiently 
water-resistant so that no finish of 
any kind is needed. But it can be 
painted with any material intended 
for use on masonry, and coverage is 
excellent. One coat of a good latex 
paint will normally produce a uni- 
form color—and combine with the 
texture for an interesting wall. I ap- 
plied it with a roller. 

While the material I worked with 
for this personal-use report was 
Bloc/Bond, your  masonry-supply 
dealer may handle other brands now 
making their way onto the market, 
among them “Surewall,” from the 
W. R. Bonsal Co. 


There are times when even the best suspension system 
can't cope with your car's rear-end sag. 


When you tow a recreational vehicle. Or a horse trailer. 
Or a boat. Or a snow-mobile, Or any off-road vehicle. 


When you overload the rear end. of your car, or wagon, 
or pick-up-truck—with people, luggage, tools, samples or 
equipment. 

The sensational new Scovill Load-Tamer works with 
your air shocks to keep your car on the level. No more 
sag. No more drag. You accelerate better, corner better, 
steer better. Your headlights aim properly. Your tires wear 
better. In short, you get a safe, reliable, comfortable ride. 


ocovill Load-Tamer adjusts your air shocks to compen- 
sate for any load in the rear. You just set a dial, conven- 
iently located on the instrument panel, and your air shocks 


| To prevent rear-end sagging and dragging, 


" How to handle 
your car 
when you're loaded. 


automatically adjust to any load condition. You can inflate 
or deflate them, from 20 PSI to 150 PSI, in two to three 
minutes, even while you're driving. 

Scovill Load-Tamer automatically shuts off when the 
desired pressure is reached and your car is riding level. 
It automatically restores lost pressure, protecting you 
against minor system leaks or bleed-off peaks. It works 
with any air shocks: Delco Pleasur-Lift, Gabriel Hi-Jacker, 
Columbus Levelizer, Monroe Max-Air and Ride-Leveler, 
Goerlich Thruway Air Adjustable, Air Shox, CureRide, 
Weight-Lifter. Any air shocks! 

Ask for the Scovill Load-Tamer wherever air shocks are 
sold or serviced. (For the name of a place near you, write 
to the address below.) 

suggested retail $59.95, plus installation. Small invest- 
ment to let you handle your car safely when you're loaded. 


Scovill Load Tamer keeps your car on the level. 


Senvill Ipad-bamer 


Auto Load Leveling System. 
It lets you control your air shocks. 


Scovill Manufacturing Company, Automotive Products, Scovill Square, Waterbury, Conn. 06720 
Load-lamer is a trade mark of the Auto Load Leveling System made only by Scovill Manufacturing Company 
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Shop Talk 


News and views of tools and materials 
By AL LEES 


seco aa aetna rt ee 


Man the workshop barricades, male chauvinists: invasion imminent 


Signs of these changing times: A major power-tool company is aiming its 
summer promotion at the ladies, undermining one last bastion of male suprem- 
acy—the home shop. Dremel credits increased sales to women (of its Moto- 
Tool and electric engraver) for the company’s recent market growth. To 
stimulate more, they’re sending out Mary Schreck to demonstrate their Moto- 
Shop (she’s using the jig saw, above right). However, you needn't be a Ms. to 
take advantage of Dremel's offer of full-size patterns for Mary's two whale 
plaques, plus flyers listing all of Dremel's tools and plans. Send 25е to Dremel 
Mfg. Co., P.O. Box 518, Racine, Wis. 53401 . . . which reminds me, I've 
been taken to task by a few Women's Libbers for the “male-chauvinist orien- 
tation" of my continuing series of construction articles on our Lockbox leisure 
home. My critics point out that women should have as big a stake as their 
mates in DIY vacation-home building. True, and we'll be covering areas 
where their contributions can be at least equal (no, not only in the kitchen, 
though that's a major upcoming installment). However, the initial aspects 
of this project were male-dominated—of biological necessity (we had no 
female volunteers for raising our 40-ft. poles). I've been remiss, however, re 
crediting more recent distaff assistance: Both my niece Pat and sister Blanche 
—liberated women both—have made independent visits from the West Coast 
to lend a hand toward meeting publication deadlines. Blanche's expertise 
with a belt sander over a New Years weekend helped us get our deck story 
into April, and let me focus on the entry door for the issue you're now read- 
ing. So we've reason to salute the power-tool ladies; may their numbers swell. 


and reports received, we estimate at 


Another sail on our horizon least 1500 boats being built around 


Elsewhere in this issue is a follow- 
up report on the sailcar project we 
featured in our March '72 issue. But 
what of our Pumpkin Seed—the 13- 
ft. sailboat we trumpeted in our 
May and June issues, last year, as 
"so speedy it may lead to a new rac- 
ing class"? Designer Jack Payne 
reports (on stationery headed Inter- 
national Pumpkin Seed Class Assn., 
Box 301, Franklin Lakes, N.J.): 

“The new class—a year old in 
May—is growing steadily. From the 
number of plans and templates sold 
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the world. We've sent 120 brass hull 


Summertime: The livin' is easy 


The Vaseline people work over- 
time thinking up uses for petroleum 
jelly—they just phoned me a couple 
of summer tips that make sense: 
Use a dab on the pivots of folding 
patio furniture (unlike oil, it won't 
stain fabrics) . . . lubricate threads 
of outdoor light bulbs to prevent in- 
socket corrosion and ease changing. 

Wal Vac, 2851 Buchanan S.W., 
Grand Rapids, Mich. 49508 has a 
new tool ($5.95) with vinyl probes 
for cleaning shag rugs. It fits all 
114” vacuum-cleaner wands. 


А fix for pipe-clamp slip 


Tip from a Minnesota reader: E. 
L. Giese of Lake George writes that 
when the tailpiece on his Pony cab- 
inet clamp wore enough to slip on 
the pipe under pressure, he reground 


plates to builders who've registered 
boats with us to date. Plans and 
full-size templates are still available, 
and each plans purchaser receives a 
newsletter from the association, up- 
dating rules and regulations, adding 
data on hull, sails, hiking strap, 
whisker pole, plus names and ad- 
dresses of registered owners." 

Plans (ask for 5545) are $10, 
templates (5551) another $10, from 
PS Plans Div., 355 Lexington Ave., 
New York, N.Y. 10017. 


the inner edge of the clutch plates 


with a hand grinder (or a curved 
file would do). Grind them square 
to the face and you'll be able to 
reverse them if they wear again. 


e New booklet of tips on use and care of hand- 
saws, from a company that's made them since 
1840. Write Disston, Inc., 601 Grant St., Pitts- 
burgh 15219 and ask for "Handsaw Guide. 


free 
thin sS € Big foldout brochure on home plumbing, with 
| 9 colorful cutaway of complete house system plus 
x descriptive sketch and text for each component. 
to write Write "Water Works," Delta Faucet Co., Box 31, 
Greensburg, Ind. 47240, for your copy. 
for ө Even more detailed concentration on bathroom 
fixtures: 24-page "Everything you need to know 
about bathrooms,” from Eljer Plumbingware, 3 
Gateway Center, Pittsburgh 15222. 


e Plans for patio covers, fences, and storage sheds 
of translucent fiberglass panels (plus a color se- 
lector) from Consumer Info., Filon, 12333 So. 
Van Ness Ave., Hawthorne, Ca. 90250. 


Sears New Split-System air conditioning 
Is so quiet you can hardly tell it's working. 


Until you. 
step outside. 


Our Split-System air conditioner 
is a case of two halves of an air 
conditioner being better 

than a whole one. 

The quiet half that does the 
cooling stays inside on the wall 
(not in the window). 

While the half that does the 
heavy work goes outside. Out 
of sight and out of hearing— 

Hen nineteen quiet feet away. 
d since a 2/5 inch hole 
Tbe gh the wall for the tubing 
is all that's needed to connect 

both units, you can install 1t 
yourself.) 

Sears Split-System is one 
room air conditioner that doesn't 
need a window to work. So 
you can put it 
practically 
anywhere in 
the house— 
from the attic 
to the basement. 
You can air 
condition rooms 
you never thought 

you could cool ata: 
The Sears Split-System 
air conditioner keeps 
you cool while keeping quiet 
about it. And it’s available 


in 6,000, 10,500 
Ee I |. TL 


and 15,500 BTU 
models. Split 
System. À whole 
new kind of cool 
from Sears, 
Roebuck and Co 


Meteo Because who knows 


more about air conditioning than 
your Sears Air Men. 


Pick up a copy of our easy-to-follow Installation Booklet in the Central Air Conditioning Dept. of your local Sears store. 
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buy your 
new boat 
without 

going under. 


Finance it at your credit union. 
You'll find their low annual per- 
centage rate helps keep your fam- 
ily budget afloat. There's a mini- 
mum of red tape. Many times your 
signature is all that's required. At 
your credit union, you're more than 
a customer. You belong. 


Join your credit union. 
Its where you belong. 


For more information write to 
your state 5 Credit Union 
League or Credit Union Ма! 
Assoc., Inc., P. O. Box 431 
Madison, Wisc. 53701. 


Eureka! 
Makes household 
oil old-fashioned 
Stops squeaks 
Protects metal | 
Loosens rusted parts 


Frees sticky mechanisms 
Aerosol WD-40 is easy to use. It 
lubricates as it cleans to protect 
metal. 

TRY A FREE SAMPLE 


Send 25£ to cover cost 
of handling to Dept. 19 


WD-40 5390 Napa Street 
San Diogo, CA 92110 


WHITE'S METAL DETECTORS 


WHITE'S ELECTRONICS, INC. manufacture 
the World's Largest and Finest Line of Mineral 
| and Metal Detectors. Ghosttowning, 
beachcombing, battle hunting, coin hunting—all 
types of TREASURE HUNTING or 
PROSPECTING, amateur ог professional. 
Detect conductive metals—Gold, Silver, Copper 
Nuggets—Coins—Rings—Jewelry, etc. ` 
Underwater or on the land, "There are no finer 
at amy price" 25 production models to choose 
Irom—T.R. or 8.F.0. Priced from. $959 ир 
— Almaya мебу the Blue & Gold — 
ASK FOR WHITE'S BY НАМЕ 
= Fras Literature— 


WHITE'S ELECTRONICS 


Rm. Mo. 511, 1011 Pleasant ^ 
Valley Rd.. Sweet Home, Oregon _ Е 
Elk-Alr Industrial Park | 
Dexter Drive, East 
Elkhart, Indiana 46514 


BOILEASE 


. SWISS OR AMERICAN 


ue, modern Sweazey System starts you 
эңе repairs ru away. Develops skill 
by step home in 


obligation 
CHICAGO SCHOOL OF WATCHMAKING 
Dept, 463 Fox River Grove, inols 60021 


LEARN 
MEAT CUTTING 


i Eig рау. ll- tim j = 
HAVE A LN i Ba MARKET OF YOUR 
OWN! Time payment plan available, Dips- 
: . - iven. Job help. nda of su 

— essíu! graduates. OUR 50th YEAR! Send 
NOW for big new illustrated FREE catalog. No чанган 
” ONAL SCHOOL OF MEAT CUTTING : 
"Dept. 51-W Tol SW Toledo, Ohio 43604 


—- -rr 


the HEG I'sof Law 


Basic rules ABI and illustrated by means 
of authoritative texts. study aids, self-tests, etc., 
to make law work FOR you. not against you. 
Mot a correspondence course. Write for inter- 
esting FREE booklet —''The People vs, YOU"— 
for full details at no obligation to yourself. 
Blackstone School of Law, Dept. 120-A 

209 N. Michigan Avenue, Chicago, 111. 60601. 


Diploma seen, Free ree sample lesson. No | 


UPHOLSTERING B 


AND DECORATING 

К FOR PROFITI «етет 
i> At home, we show you how, incl. 
tools, kits to make and sell. 

Accredited NHSC. Approved 

| Veteran Training. No salesmen, 

Creative Upho Istery & Decorating School 

Div. Technical Home Study Schools, Dpt. 


77] 5111-063, Little Falls, N. J. 07424 


YOUR HOME 


Жж ж Ж Ж Ж 


For everything to 
fix up and keep up 
your home, visit 
your local 
Kk ж Ж Ж Ж 
HARDWARE 
STORE 


.a member of 
National Retail 
Hardware Assn. 


HELPS DRAW OUT 


Here's quick, proven relief when unsightly and 
painful boils make you feel miserable, Soothing 
BOIL-EASE with 7 medicated ingredients helps 
reduce swelling and pain, Protects against in- 
fection, so you look and feel better fast, 


| 
BOIL EASE 


Pre-Hung Lockbox Door 


[Continued from page 118] 


Fiberglas panel, but with exceptions: 

Drilling the pair of 215” holes 
through the door faces for the cylin- 
ders is tougher. I ruined two hole 
saws cutting through the Fiberglas. 
Don't attempt to chisel 1”-deep re- 
cesses in the panel edge as directed. 
You'll not only wreck the tool but 
risk chipping the Fiberglas. Also, 
since the door stile is narrow for the 
trim plates, you'll have to carve away 
a bit of the adjacent panel design. 
Use a small router, wearing goggles. 

Protecto-Lok's gear-linkage feature 
is vital to quick emergency exits— 
important for vulnerable vacation 
homes. You can double-lock the door 
when you retire, confident that if 
you want out in a hurry, just turn- 
ing the inside knob will open the 
door—no panic-fumble with a sepa- 
rate deadbolt turnbutton. 

Weatherseal. The newest ele- 
ment in Schlegel's system is a plas- 
tic threshold. We couldn't use it be- 
cause our pre-hung had a built-in 
threshold, but if you're starting from 
scratch, try it ($3.20 extra). It ties 
into the jambs via three molded-in 
screw bosses at each side. You can 
order it with or without the "horns" 
to extend under the casing at each 
end. Used with the Polyflex strips 
and vinyl-and-foam bottom, it's de- 
signed to eliminate all leaks. 

The jamb and header strips are 
also available with kerf flanges. We 
needed adhesive-backed types бе- 
cause our frame came unkerfed, 
unusual for pre-hungs.—Al Lees 


Depth 
2" Drip Header 
Сар Stop 
Rough Opaning- ^ Doubled 
Doubled 2 N Drip 


Stuff Shim Spsce Jamè 

WAA Isotalon Stop 
To frame door simply, we chose 2” 
molding used in its drip-cap position 
only across top; for opening we flipped 
it to cover joint of framing and jambs. 
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Getting there and living at your favorite hunting spot, fishing hole or campground is half the fun 
of any carefully planned trip afield. That's why the folks at FRANKLIN put old-fashioned crafts- 
manship in their products...no short cuts and picky, picky attention to details. You get DECRA- 
FORM? rigid vinyl door and drawer fronts, vinyl covered paneling, plastic drawers, house type 
cabinetry, fiberglass bath, thick insulation, every self-containment convenience and lots of 
HONEST-TO-GOODNESS QUALITY. Pick your rig for all seasons from the “fussy folks" at 
FRANKLIN! 


Send coupon for free color literature today. FRANKLIN COACH COMPANY, INC., Dept. 737, 
Nappanee, Indiana 46550. 


J] 5th Wheel Trailer | 


be cee ra AR en 


2, 


= очо. meei MM 
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Shoppers' Showcase 


A selection of products and services for Popular Science 
Enjoy the fun and con- 


readers available direct by mail. 


from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 


venience of mail order shopping. Please order directly 


Now...the most enjoyable, 


do-it-yourself project of your 
life-a Schober Electronic Organ! 


You'll never reap 
greater reward, more 

fun and proud 
accomplishment, more 
benefit for the whole 
family.than by 
assembling your own 
Schober Electronic Organ. 


You need no knowledge of electronics, woodwork 


or music. Schober's complete kits and crystal- | 


clear instructions show you — whoever you are, 
whatever your skill (or lack of it) — how to turn 
the hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000, each an authentic musical instru- 
ment actually superior to most you see in stores. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union. Often 
starting without technical or music skills, they 
have the time of their lives—first assembling, then 
learning to play the modern King of Instruments 
through our superlative instructions and playing 
courses. 


Get the full story FREE by mailing the coupon | 


TODAY for the big Schober color catalog, with 
all the fascinating details! 

The V cocer Organ Corp., Dept. Ps-64 Ё 
43 West 61st Street, New York, N. Y. 10023 ii 


i ГІ Please send me Schober Organ Catalog. J 
"M Enclosed please find $1.00 for 12-inch L.P. ] 

record of Schober Organ music. 1 
ЁмАМЕ MML Р 
КАПЫН ЕЕ ез Ll из s i 
A city z— STATE. اس‎ d 
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| MAKE uP $12 AN HOUR AT HOME 


Let Me Prove It To You FREE! 


Ill show you how Plastic Laminating 
at home, spare time, can give you as 
much as $12 each hour you operate. Table- 
top machine sets up anywhere. Easy. Fun. 
ма experience needed. We furnish every- 
thing. We'll even help finance you. No 
house-to-house selling. No salesman will call, 


WARNER, Dept. L-3-CF, 1512 Jarvis, Chicago, 111. 60626 


“ALL 


"Rotary Massage" 


Shower Bath Head 


Patented 
THE GREATEST 
SHOWER ON EARTH! 


Only 
Postpaid 
$1995 (Add 5% tax in Calif.) 


All-Brass, Chrome-plated 

(Mother-ot-Pearl cone) 

Full, rotating water streams adjust 

from brisk to gentle massage. Exhila- 

rating! Fits all shower outlets, Chrome-plated, 


$29.95. Gold-plated, $39.95. Beautifully packaged. ` 


Money-back guarantee. Ask your local dealer, or 
order direct. 
RAIN JET CORP., 301 S. Flower St. 
Burbank, California 91503, Dept. $73 


SILVO (BRAND NAME) TOOL CATALOG 
Thousands of 
exciting tool 

values! 


Thousands of Exciting Tool 
Values] Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 


Beat. Send $1 for our big 152 page tool catalog today. | | 


SILVO HARDWARE CO. 
107 Walnut St., PSD73 Philo., Ра. 19106. 


POPULAR 
19 ft. 
MOTORHOME 
AND SAVE $$$ 


Designed especially as a do-it-vourself project. (Sev 
caver story dan. 1971 Popular Mechanics) Twenty 


pages 18 x 24 blueprints, step by step INSTRUCTION | | 


HOOK with many in-process photos. Includes CUT- 
TING LISTS for wood and steel parts and KIT CAT- 
ALOG. 355.10 Plans also available for 23 and 25 ft. 
models, All materials available at biz discount. 


LariDel Enterprises, Rt. 2, Box 123, 
Gaston, Oregon 97119. Ph 503-985-7273. 


You may never need to buy another 
pair of socks again! 
(unless your laundry loses them] 


These revolutionary 8-ply socks are so inde- 
structible . . . you can order FREE replace- 
ments—pait for pair—for any you ever 
wear out . . . anytime! 


$798 (Ankle 
Ї length) 


n Pairs 

| Ошу | 

O 6 pairs for $7.98 + 70c postage & handling 

[] 12 pairs for $14.98 + $1.30 postage & handling 
Check one: [ ] All black or [C] Assorted colors 


Custom Value Mart, Fort Nelson, B.C., Canada | 


` Do-It-Yourself 


Underground "pom 


seni кни a 


! 4 Outpertorm 

Patterns available 24 Ordinary Sprinklers 

Save Money and Labor. Fewer heads require 
less pipe, fittings and installation time. 

RAIN JET'S patented rotary, pop-up pendulum 
action provides even coverage for any size area, 
Sold Nationally. 

Send for Free "HOW TO INSTALL" Brochure 

RAIN JET CORP., 301 S. Flower St. 
Burbank, California 91503 Dept. SYZ 


>. Soon OPERATOR...389°*! | 
i ® RADIO CONTROLLED from car transmitter or wall | 


switch ® SAFETY night and day year ‘round ® SE- 
CURITY door locks tight when closed ® CONVENIENCE 
in car control any weather * LIGHTING garage lights 
automatically & VERSATILE fits all lifting type wood, 
metal or fiberglass doors sectional and 1-piece ® EASY 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
е GUARANTEED one year * FREE brochure 

HELPMATE Equipment Co., Box 51Р5-22 Baroda, MI 49101 


NOW AT BIG SAVINGS! 


Send just $I for plans & instructions to 
build choice of: (A) Grandfather, (B) 
Steeple, (C) grandmother—plus informa- 
tion-packed catalog of movements, dials, 
parts & kits to build these & 16 other fine 
miana, All 3 plans—5$2.50. Catalog alone— 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


TI UNE YOUR GUITAR 
LIKE A PROFESSIONAL 


This new invention is ideal for every 

tarist beginner or professional. 
Ex precision tuned reeds make exact 
tuning а snap. Just 
clamp on your 
uitar, then adjust 
he strings. When 
& the | proper р pum is 
ace ding reed a vie 
spondi = 
Erat tes. ust as 


| guaran 
ED SALE Studio 654-C, Avon by the 5ea, N.J. 07717 


IN THE FAMILY" 


"showers - Diamonds" 


Do-It-Yourself 
Fountains by RAIN JET 


Sparkling elegance! Water droplets are sculptured into a 
rotating crystal c handelier. Patented. Our ` ‘Junior Jet Set" 

includes a choice of fountain patterns for use with your 
pump in your pool Custom Fountain Heads from $17.75. 

Send tor brochure with do-it-yourself fountain items. 


RAIN JET CORF., 301 5. Flower St 
Burbank, € California 91503 Dept. FAD 


LIVE IN THEWORLD OF TOMORROW...TODAY! 
| Bei... (And our FREE CATALOG is packed with exciting and 
А BETTER LIFE “ЖОТОЛ НЫ А ы 
ber of the family.) | 
1 GIANT WEATHER BALLOONS—8’ OR 16’ DIAMETER 


“Balls of fun" for kids, traffic stop- 
pers for stores, terrific for amateur 
meteorologists. Create a neighbor- 
hood sensation. Great backyard fun. 
An exciting beach attraction, Ama- 
teur meteorologists can use these 
balloons to measure cloud heights, 
wind speed and temperature. Made 
of heavy-duty neoprene. Inflate with. 
vacuum cleaner or auto air hose; or 
locally available helium for high rise. 
8' size ; 

Stock No. 60,568N...... $2.00 Ppd. 


Best, easiest to use solid state 
metal detector at its price. U. S. made! 
Only 3 Ibs. 6" search head detects 
penny at depth of 5", silver dollar at 8”, 
bag of coins at 18". Easily works thru dirt, 
sand, wood, water (30" deep) and rock with no 
power loss. Detects your “find” sharply with ‘‘sound- 
ой" loudspeaker. Comes ready to go. One tuner control; 
all transistor; adjust. stem; perfect balance. Includes Sv 
battery, FREE TREASURE GUIDE To 101 Treasure Sites. 
Stock No. EE /—————: $39.95 Ppd. 


3:80,181N . . 10 TRANSISTOR MODEL ........$71.00 Ppd. = | Ё | | | 
m. [m Fr |f ВИША = 
Amazi ут» Шин шр ЧИ ИЛ Rx C^ |} “PRO” WEATHER STATION 
و‎ bes 8 e DECR 


eb he EID ыле нев 
pm remote reading anemometer w 
General Motors recently paid $50 windvane. Indoor indicator board 
milllon for rights to the Wankel. Ford flashes neon, shows wind speed, 
just signed up! Now you can thrill direction. Safety power cord holds 
to the fun of building your own see- current to less than 1 ma. Also: 
а dp ls scale working motorized 

model. This revolutionary pistonless 


Б” size 
Stock No. 60,632N...... $7.00 Ppd. 


"m 


sensitive air-tank barometer w/2-ft. 
indicator column; sling psychrom- 
eter to measure rel. humidity; rain 
gauge that measures to 1/100th 
inch; 100 ft. lead-in wire; cloud 
chart; forecasting manual. 


Stock No, 71,022N ........ $15.95 Ppd. 


pe engine replaces piston, cylin- 
er and crank assemblies with ro- 
tating discs (sections removed to 
form firing chambers). Kit features 
flashing plugs, rubber fan belt, stick- 
shift, on-off switch, instructions. 
Requires two 1.5v batteries (not in- 
cluded). 


Stock No. 71,424N (415 x 5 x 9") $6.75 Ppd., mez ا‎ 
219-Page Wankel Engine Book | 
Stock No. 9,439N ......... . $15.25 Ppd. : | 
THE STARS, V su 3" ASTRONOMICAL 
MOON, PLANETS 7 


p REFLECTING TELESCOPE 
#” 60 To 180 Power. Famous Mt. Palomar Type 


See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Equipped with 60x finder telescope, 
hardwood tripod. FREE: "HOW TO USE YOUR 
TELESCOPE" book. “STAR. CHART", 


: 
xdi 
й 


EL ШШ T | 
| | "FISH" WITH А GIANT MAGNET 


Go Treasure Hunting On The.Bottom! 


Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet— 
drop it overboard in bay, river, lake or 
ocean. Troll it along the bottom. Your 
"treasured" haul can be outboard motors, $ 
anchors, other metal valuables. Five-pound 
Magnet is war surplus—Alnico V Type that 
cost the Government $50, It lifts over 150 
pounds on land—much greater weights under 


CLOSE UP! 


P. ws T 1 ا‎ 
E. омыр SOSTIME сас s 

Merny 2 Б "ne ` 

L T h 


water! | E po Stock No. 85,050N .......... $32.95 Ppd. 
DELUXE 3" REFLECTOR TELESCOPE . 414" REFLECTOR TELESCOPE(45x to 270x) 

Ek No sharon. dU S соп рае, ТЮК ME. МЫШЫ pran) $61.50 Ppd. Stock No. 85,105N .......... $99.50 ҒОВ 

Stock No. 70,570N 312 lbs. a & BE $8.75 Ppd. Б” REFLECTOR TELESCOPE Stock No. 85,187N Ide o M MM, $199.50 FOB 

6" RELECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086N ....... $239.50 FOB 


3 
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COMPLETE & MAIL WITH CHECK OR M.O. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
Stock No. Description Price Each Total 


MAIL COUPON FOR 
GIANT FREE 
CATALOG: 


164 PAGES • MORE THAN 
4000 UNUSUAL BARGAINS! 


Completely new Catalog. Packed with huge selection | س‎ 


of telescopes, microscopes, binoculars, magnets, mag- | 
nifiers, prisms, photo components, ecology and Unique 


Lighting items, parts, kits, accessories — many hard- MERCHANDISE TOTAL $ 


to-get surplus bargains. 100's of charts, illustrations. | PLEASE SEND [|] GIANT FREE CATALOG " N” 


a EE EE 


For hobbyists, experimenters, schools, industry. Í HANDLING CHARGE ` $1.00* 
| ЕМТ |». qmoas| 

EDMUND SCIENTIFIC CO. 
| 300 Edscorp Building, Barrington, М. Ј. 08007 Í | enclose [J check *50£ on orders over $5.00 
| Please rush Free Giant Catalog " N " | GUARANTEE Г] money order for $ 

T 

Name C | YOU MUST BE SATISFIED NAME = 
| | ORAE IN d DAY ДО 
| Ares с ——— i ` FOR FULL REFUND ADDRESS. 

State___7ip_ | 
| -— г: Ip | CITY ! SIE — a 


- SAVES YOU 


MORE 
BY MAIL! 


ON NATIONALLY ADVERTISED 
_ BRANDS’ HI- نلفاق‎ 


Master Charge | BankAmericard 
.. Honored on Mail Orders. 


GARRARD DYNACO 


Write > Today for Our FREE 
36-page Wholesale Audio Catalog 


*DIXIE, one of the largest stereo whole- 
salers, fills all your orders promptly. At 
prices actually LOWER than “Discount- 
ers", See our new 36 page Wholesale 
Price Catalog, or write for quotes. Choose 
the famous brand stereo equipment and 
accessories уон desire, Everything shipped 
factory-seale 

DIXIE HI- FI WHOLESALERS 


10140 Bacon Drive*Beltsville, Md. 20705 


DIXIE HI-FI WHOLESALERS 
10140 Bacon Drive « Beltsville, Md. 20705 
Please rush me FREE 36 pg. Wholesale 


Audio Catalog and complete information. 
| understand there is no obligation. 
Name E 

Address 
| City State 
q Phone: 1-301-937-3090 PS-6 


Zip 


New Tool Works Wonders With Wirel 


WIREFORMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 


handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire. No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 

ER ONLY BY MAIL. MONEY BACK GUAR- 


TEE. Four dollar bills will get you one, or 
send check or money order for just $3.98 


We pav postage and handling charges. 


VINKEMULDER TOOL CO. Dept. PS-63 | 


2223 Estelle Dr., S.E. Grand Rapids, Mich. 49506 | 
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x MORE + 
PAPERBACK 
BOOKS 


From ENGLAND on tools and procedures you can use in your shop. 
LSING THE SMALL (metalworking) LATHE at BEAKING DESIGN & FITTING simple to complex $1.50 


home with accessories you make yourself . $3.00 1001 MECHANICAL FACTS MADE EASY in 
GEAR WHEELS AND GEAK CUTTING including how eneyelopedia formo ... е нан ШЕЯ 
[б tut gears on а athe ._,................. $2.00 LATHE & SHAPING MACHINE (cutting) TOOLS 
MICROMETERS, SLIDE GAL GES & CALIPERS their types. sharpening, use. special shapes , .82.00 
selection and use .. 82.00 SOLDERING & BRAZING from fixing the coffee 
HOW TO HEAD WORKSHOP DR AW INGS simbols pot to installing plumbing 82.00 
al dimensions —€— . S150 KNOW YOUR MATERIALS 6 booklets: ADHESIVES. 
METALS. HARDWOODS. DOPING & FINISHING. 
BALSA, PLASTICS .... EACH 81.75 


CALDWELL L INDUSTRIES 


BOX 170 LULING, 
TEXAS 78648 


Special Price— All 6 only 88.50 
The 1973 CRAFTSMANSHIP CATALOG with hooks. 
sieam engines, tools. and clocks .... $1.00 


FREE IF YOU ORDER 3 BOOKS — 


A FUN-FRAME | 
PLAYHOUSE TO BUILD 


MODEL ES-900 E ; 
EARSPLITTERI Qo a Он) 


REG. US. РАТ. ОРА, 


e POWERFUL 110 DB @ 10' L 
[| € ALL-ELECTRONIC SIREN 
e UP TO Y» MILE RANGE 
| ө 12 VOLTS 0С @ % A 
[ © AUTOMATIC LO TO HI TONE SWEEP 


FANTASTIC ATTENTION GETTER 


Completely transistorized, waterproof, 
rapid yelping warning siren with ear- 
piercing sound similar to the latest 
sound on emergency vehicles. 1.5 Ibs. 
6"L x 534"H x 534"W. For homes, fac- 
tories, boats, snowmobiles, burglar/fire 
alarm systems, emergency vehicles. 

No COD's! Send check or money order to: 


INDUSTRIES INC. ` 
Box 357/PS4 Bronxville, N.Y. 10708 
N.Y. residents add state and local sales tax. i 


A real fun playground for children with a 
swing set, sandbox, play table and a see- 
saw. An attractive addition to your back- 
yard. Complete construction plans, detailed 
diagrams, and material lists. One set of 
plans $3.95, two sets $5.50 (you may need 
to file one set with your local building 
dept.). To order plans: Send your check or 
money order to: IDEA ENTERPRISES, Dept. 
PS, G.P.O. Box 1720, Grand Central Station, 
New York, N.Y. 10017. 


All plans sent postpaid first class mail 

а 
WELDS—BRAZES—SOLDERS— 

cure МОЗ ЕТА | M An Atlas Body—In 7 Days 

| REPAIR MOST ANYTHING for in $ my method of DYNAMIC-TENSION starts 

йк, ' giving you results that you can /ee/ and your 

friends will notice. Big, useful muscles. 

1 Gain pounds in weight where needed. Lose 

"pot belly." Send me your name and 


CAR—HOME—BUSINESS. Life- 
address for my 32-page book — FREE. 


time BURNOUT GUARANTEE— 
CHARLES ATLAS, 115 East 23rd St., 


M ERN EU tae 3 
"x nce needed FREE 
WELDING LESSONS 
= Now York, N.Y. 10010 Dept. TF 


SEND ONLY $2.00 


portage packing in U.S.A. COMPLETE 


(cash, ck. М.О.) and рау ИТЕН $7.99 
COD postage or send $9.00 plus $2.00 for 
EADY TO USE—Includes BiG 
pac k steel. Brazing, Solder, Carbon "touch" rods & ELECTAOFLAME ARC 
ORCH! OFFER LI IITED—Order TODAY! MIDWAY WELDER, Dept. EPS-6 
Kearney, Nebr. 68847, 


LI 


= 


CHECK IT OUT! 
There are more opportunities, products and services offered in the “Classified 
Opportunity Mart,” immediately following this section. You may find just what 
you've been looking for. 


— 
-e = ——À‏ 
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Print For Profit | 


{- л Cards, Stationery, Advertising, 


labels, tiekets, announcements, 
/ QSL cards, greeting, sympathy, 
prayer cards, etc, Save money. 
Print for others, good profit. 
wı Have home print shop. vays for 
"-ritself in a short time. Sold direct 
AF from factory. Easy rules sent. 

We supply everything. Send 25e 


- for catalog. KELSEY PRESSES, 
— С Dept. 73-R Meriden, Conn. 06450 


110 VOLT A. C. 
GENERATORS 


60 cycles. Fanbelt driven from car or gas engine. 
Operates T.V., refrigerators, radios, all power tools, 


projectors, Р.А. systems and fluorescent lights. Over | 


12,000 in service, Guaranteed six months. 1500-watt 
$65.00 postpaid. 3000-watt $105.50 postpaid. Spe- 
cial X-1000 watt self-excited generator $85.00 postpaid. 


ER™ 


patent pending 


TOOL POW 
115 volts D.C. 5000-watts, 50 amps from your car's 


| alternator. Guaranteed 20 years. Install in ten min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 


device by any name is an infringement of our patent | 


pending. All copiers are notified. Be safe, buy from 
the inventor and developer, $25.00 postpaid. Attrac- 
tive dealer plan. И 

VIRDEN PERMA-BILT Co. 
P.O. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 
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NEW (Patented) Rake and Magnet Attach- ! 


mont for Riding Lawn Mowers. Grooms as It cleats 
lawn of debris, metal objects, 
makes mowing safer for op- 
erator and mowing unit. 


Unit can be adapted to 
spread fertilizer; for ыы 
ha and cleaning 


snow from driveways. = 
Build this unit for your оер, Send $5. 00 cash 1 
or money order for specifications to: 

Frank Hutchins, 67 Pinedale Road, Asheville, North i 
„Carolina 28805. i 


DROP FORGED 
MULTIWHENCH ; 


SAVE! Both ends swivel for 
quick sizing, swivel 
permits use on all 
ON LY hex & square 
$595! sizes through “THE 
П i 
(PLUS 75e ves; 180 pioz 
3 HOLIDAY 
for GIFT" 
$1600! 8 wrenches Їп 1! 


iia Tough, deep cut 
N.Y. Stale ә socket teeth. 
residents please Jf You get all these 
add tax 2 


sizes: 716, V2, 4,146, Me 
19/2, 34 a ТЗ. 


алт NVHL 


OW SLHDIGM ALJAH 


Send for 500 Pg. Catalog, $1.00 


7.” SCHLESINGERS FOR TOOLS LTD. 
" 1024 East 54th Street, Brooklyn, N.Y.11234 m 
TEL.: (212) 241-7482 s 


Make your own "aerosol" sprays 
for home use and save BIC! 


Why pay for 
all this propellant... 


to get this much 
product? 


Why pay for expensive aerosol spray packaging when you can 

get the same convenience and portability at a fraction of the cost. 
sure Shot Sprayer lets you save with bulk liquids . . . charges simply 
with air... sprays any light liquid under full control. Does a 
professional job unlike throw-away, plastic squeeze-type sprayers. 
And it's not a disposable — you use Sure Shot over 

and over, save every time. 
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| 
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chemical available in bi . Fantastik • MACCO Tile & 
Joint Clearer . Jönnson S Regard · . erm Gold * Sparkle Glass 
Cleaner * Raid Insecticides * Ortho liquid garden products * 6-12 
Insect Repellant * бипк Degreaser • Gumout Carburetor Cleaner 
* Simoniz Tar Remover » WD-40 * Liquid Wrench * Lock-Ease 

* Black Flag * Tire Black * Turtle Wax Bug Remover * Free 

'n Kleen * Kroil—plus liquid detergents * house and auto 

waxes * lubricants * penetrating oils * etc. 

SURE SHOT IS NOT A PAINT SPRAYER 


6 oz. capacity. Complete 


| Now you can protect yourself and your fam- wiih all-purpose mist apray [et 


ily against the explosion hazards of aerosol that quickly converts to pin 
| spray containers which operate under high stream. Rugged brass 
internal pressure. These sprays which con- construction—designed for years 


of trouble-free service. 


tain halocarbon or hydrocarbon propellants 
can build up pressure when exposed to heat 
of any type and touch off an explosion. 


Sure Shot Sprayers use safe compressed 
| air and are not affected by extreme temper- 
ature changes. The internal air pressure re- 
mains constant through continual use. Sure 
Shot Sprayers are constructed of heavy- 
gauge brass — factory tested to withstand 
pressures up to 200 lbs. per square inch. 
Even if punctured, a Sure Shot would just 
simply release the air pressure. Sure Shot 
Sprayers are completely safe. 
sure Shot Sprayers also eliminate the 
dangers of deliberate inhalation of aerosol 
spray gases which can cause serious and 
fatal injuries. 


PRESSURIZES WITH 
FREE, SAFE AIR 


Filler cap equipped with tire valve 
stem for standard compressed air 
chuck. Charges quickly, safely. 
Makes dangerous propellant 
gases obsolete. 


USED EVERYDAY IN INDUSTRY — MILLIONS SOLD AROUND THE WORLD FOR 40 YEARS. 
AVAILABLE NOW FOR THE FIRST TIME EXCLUSIVELY BY MAIL TO HOME OWNERS 
DIRECT FROM FACTORY DISTRIBUTOR. 


E ШЕН ШШ NES | | = | | КЕШЕ SS ИШ ШШ Ez. | eI = 


SPL, INC., 6815 W. Capitol Dr., Suite 102, Milwaukee, WI 53216 


GUARANTEED | Please RUSH my order for ( ) Sure Shot Special, Model "C" Sprayers 
eee | ANE qae pci e cei at $8.00 each postpaid. If | am not completely satisfied, | will return unit 
| | р within 10 days for a complete refund. Payment in full enclosed. 
| Use "proof of purchase" coupon en- " Name 
| closed with your 6 oz. Sure Shot Special 5 
as a $3.00 discount on quart size Model | Hd Address 
| A (32 oz. capacity) Sure Shot Sprayer. | | City State Zip 
ani mm ج ڪڪ‎ ee ڪڪ ڪڪ ڪڪ‎ aot J i IE t | | i 
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WHATS HE DOING! 
Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $3.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


Have you ever thought of operating a 
little mail onler business of vour mrii 
There is no other business like mail ur- 
ier. Start on a shoestringz in Your spare 
time and make a fortune Гані. It strikes 
like a bolt of lightning! Millions real 
your ad and suddenly you are swamped 
with cash orders from all over the conin- 
try. MORE MONEY in 60 days than you 
could earn in a lifetime! Let us help xou 
get started. To receive a free book and 
complete details just fll out the coupon 
and mail tu: 


Mail Order Associates, Inc., Dept. 393, Montvale, N. J. 07645 


NEW! TENE турут 
GARDEN НОЅЕ NOZZLE 


e 50% more решаг ona 


e No washer needed—ever! 
e Lifetime leakproof guarantee 
e Precision made of solid brass 
e Stainless steel ball bearings | 


Only 
Name — ~~ | Easy fingertip control permits adjustable 249 
sprays, pinpoint solid jet stream, or cum- | 
Address ___ —— n _ lete shutoff. Fits all standard garden plus 45ё 
ise. Ideal for patio, auto, driveway, shipping & 
City —— State — Zip —-—-—— | garden. Money back guarantee, handling. 


Larch, Box 770 Times Sq. Sta., Dpt. 612-B, New York 10036 | 


1852 “50¢ CALIFORNIA GOLD PIECES’ 1882 


75€ Each келш o ges y^ 


| 422-PS6 Washington Buil Building 
| B um | Сее Washington, 0005 елее еә) 


Put а ID 
Economy does 


little 
zip 

in your 
life... 


‚ 4 40 NEW MODELS... 5-DAY FREE TRIAL 
1 ا‎ arrived! Standard and Electronic 
Accordions—Amplifiers! New ideas, 
Mew styling, New features! Bic 
Ui discounts— uy direct from world’s 
JA 2 largest importer. Easy terms. Trade- 
fs ins. Write for Free Color Catalogs! 
ғ Accordion Corp. of America, Dept. P-63 
5535 W, Belmont, Chicago, Illinois 60641 


Nee 


ACCORDIONS '/2 OFF | 
TRACTOR 


every job i 


with special $1. 00 gift offer to 
Popular Science Readers 


|10-DAY FREE TRIAL 
Lifetime Guarantee 


BUY FACTORY 95 
| DIRECT past 

- Ў, AND SAVE PAIS 
FITS ORDINARY 116v OUTLET • Б WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal. No experience necessary. Follow simple instructions 
to make repairs on cars, trailers, farm and lawn cquip- 
ment, bicycles, appliances, ete. Mako campers, boats, fur- 
niture, hundreds of valuable items. NOTHING ELSE TO 
BUY! Comes complete with full face shield. pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, easy-to- 
follow illustrated instructions, rod holder, etc. Uses 
standard Lg" rods to weld iron, steel, brass, bronze. alu- 
minum, other metals. New improved HEAVY DUTY cir- 
cult gives more welding power. Gives 4 times the heat 
needed to melt toughest iron. Plugs into ordinary 110V 
outlet. Û WELDING HEATS for professional quality 
welding of "'tough'' to ''lizht-weight'" metals, 10 day 
MONEY BACK GUARANTEE. Lifetime parts and 
service guarantee, An excellent gift for any occasion. 
FREE! Mention vou saw this ud jn Popular Science 
and receive a £7.00 gift pack of welding rods free. 
For same-day C.O.D, shipment just call (713) 682-5681 
or send only $2.00 апа pay postman $16.95 plus small 
C.O.D. when delivered, or charge the Wel-Dex to your 
HankAmericard or Master Charge card or for онам 
shipment send $18.95 check or М. О. to WEL-DEX MFG. 
CO., Dept.W202, Box 10770, Houston, Tex $1018 


BLACK STANDARD 
TELEPHONE 


Enjoy yourself. Give tender loving loss, 
care to one or 20 acres. Breeze thru 


gives more horsepower for 
bigger attachments, Like a 60" rotary 


your work with a bigger, tougher, 
stronger Economy Tractor — mow 
big lawn, increase crop and flower 
yield; serve more orchard, field and 
woodland; make yours a real “show- 
place". Or if you want more free time, 
complete your work fast! Then zip off 
to the patio, the boat, the course, the 
court, or wherever you'd rather be. 


Economy Tractor is no weekend toy. 
This rugged machine has extra weight 
and traction to give you more pull 
and push-power. Automotive all-gear 
drive eliminates belts and fluid drive 
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that mows up to 3 acres an hour, 48" 
angling dozer, 42" snow blower, 32" 
liller, or Va-ton loader. Over 20 man- 
size attachments to handle every task 
faster and easier. 


Economy Tractor is priced to give 
you most for your money. Write today 
for Free color catalog. 


CONOMY 


TRACTOR 


1005 A-6 Anoka Avenue 
Waukesha, Wisconsin 53186 


The extra phone you can use with 
no rental at all. Comes completely 
equipped with dial, bell, standard cord 
and plug, ready for instant use. 


SEND FOR FREE CATALOG 
Big Variety of other phones. 
Grand Com Inc Dept. Ps6 
324-5th Ave.. N.Y. 10001 


: im au "M 


IT’S ALMOST LIKE 
PRINTING 
4 YOUR OWN MONEY! 


Since 1922, Warner has 
enabled thousands of 
men and women to estab- 
lish a business of their 
own—to reap the benefits of their own labor and have 
| the personal satisfaction, and independence, that comes 
| with operating a business of their own. 
Now, a revolutionary new machine makes it possible 

| for an Independent Business Man with no "PULL" . 

‚ No Big Money to Invest . . . and, No Experience—to start 
a business of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


cou NTRY 
AND 

WESTERN 

ARE SWEEPING THE COUNTRY! 


POEMS AND LYRICS WANTED FOR MUSICAL 
SETTING AND RECORDING CONSIDERATION! 
SEND YOUR BEST'.POEMS OR LYRICS TODAY! 


Country & Western Recording co. 
Quincy, Mass. 02169 Box 523.PS 
(we Reserve All Publishing Rights) 


STAINED 
GLASS 


Send50* for fascinating 
catalog of kits, tools 


$7,280.00 for 1 to 115 hours work an evening in 
my spare time—and without advertising. When I 
start to advertise | will have my own full-time 


business, Now the extra income gives my family 
the luxuries my present job does not afford, 


7 


ideas, books, and sup- 
plies. 
BIG STARTER KIT 


Only $12.95 ppd. 
WHITTEMORE, B( BOX 2 2065DE, HANOVER, MASS. 02339 


i g New World Famous Cata ЧТ 
! FREE! Hard-to-get Novelties, Jokes, Tricks, Hobbies, 
Sports, Science, Electronics, Funmakers, Psy- 
I E зан. Emblems, Posters, Magic, Games, Gifts, Models, Money 
Makers, Jewelry, Bargains, Gadgets, Books, Photo & Optical, | 
| Tools, Watches, еіс. No letter necessary. Send name, address. 
Johnson Smith Co., Dept. C110, Mt. Clemens, Michigan 48043 
MEE M ии ни ни ин иш E ER ин NF 


FREE! POWERFUL MUSCLES FASTIB | 


Fantastic New Discoveries in the science of body- m is 
Ш buiiding. Our method will add inches of powerful B Enjoy BIG, 
§ muscles to arms, chest, shoulders & legs. Learn Sharp Views 
secrets on trimming the waist with ultra-modern æ | 
M methods—fast! Results Guaranteed! Send for free of Natural 
brochure. Universal Bodybuilding Box 485-А Wonders, People, 


= Dearborn, Michigan 48121 Ww Buildings, Wild Animals... 


Deep cut price in this- announcement is for a 
short time only. Special discount price applies only 
to our Nonprismatic Panoramic | Model. This is 
our largest selling model with high enlarging 
power and long range—a deluxe instrument made 
in Europe. 


SPECIAL NOTICE: Goods were held in U.S. Govern- 
ment Bonded Warehouse awaiting payment of stor- 
age rent and U.S. federal tariff costs and in 

rivate warehouses. Now we have ordered them 
ELEASED TO THE PUBLIC at once—at a fraction 
of regular national price. Binoculars are shipped 


To э Help 


You Start YOUR OWN 
A BUSINESS 


ae Tur] “Start in sparetime: bulld 
А о ураад ИТ ҮТТЕ 
iness in your garage or 
basement. We'll start you 


fF in business with No Money 
cover the low monthly payments, | ; ОП a first. come, first served basis. Fast Delivery 
service in апу neighborhood or | Guaranteed, All binoculars packed and shipped 
an l'en "hour sharpening hand, ' within 47 hours. Please allow 2 weeks for delivery. 


bi nil or circular saws, 


No Experience! No Selling 


The easy-to-operate Foley Haw Filer ls automatic—it does 
the Tus for you. You can be doing business the day after you 
receive your machine. And with а saw tiling business 


LATEST MODEL 


Readers should not be confused by the low price. These 
are brand new binoculars made in Western Europe by 
experienced optical craftsmen, Big 40mm Objective Lenses 
give long range views. Now slashed down to $4.37. 


PURCHASING INFORMATION 
(Please Read Carefully) 


. This is а шей LIMITED. WAREHOUSE OFFER. Subject 

to rules & conditions in » It expires when stock 
of model is sold out. Orders received after stock 
is. liquidated will be returned promptly to senders. 
Readers are urged to ORDER NOW to avoid disappoint- 
; ment. All orders processed promptly. Please allow 2 
: weeks for delivery. All sent on 7 Day Home Trial, You 
must be completely satisfied or return within 7 days 
for money back. 


customers will come to you, So door to door selling! You are 
supplying a service they need. If you'd like more perry 
about this unique business oppartunity, return coupon 

salesman will call) and we'll send you our fact-fil e 


‚ MONEY-MAKING BOOKLET FREE! 


— шытын ee ee EE ee — 
Foley Manufacturing Co 

619.3 Foley Bidg., inneapolis, Minn. 55418 
Send for FREE hook оп Money.Making 

facts about the sharpening business, 


NAME. 


—STATE.. ZIP cc CODE 


| 
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| 
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| 
| 
|; 
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9с WORTH OF RAW MATERIAL becomes 
$1.25 in less than 60 seconds—and ANYONE 
can LEARN to do it in a FEW SHORT HOURS! | 


Now you can get into this highly lucrative business, 
using your home as headquarters. No experience needed 
because we supply everything. The new Warner Success 
Program. ''Engraving as a Profitable Business,'' is now 
ready for you. Send for your FREE illustrated brochure. 
Мо salesman will call, Send your name and address on 
the coupon or a postcard. Be first in your area to cash 
in on this ground floor opportunity. SEND NO MONEY 


WARNER ELECTRIC CO., DEPT. E-3-CF 
1512 Jarvis Ave., Chicago, Ill. 60626 


"MEN E Division, Dept. E-3-CF 
1512 Jarvis Ave., Chicago, Ill. 60626 


Please rush your free illustrated brochure to: 
Name 
Address 


City, State, Zip 


ODE 


‘Public Announcement AN 


FOH THE HEADEHN OF THIN MAGAZINE 


GET RIT EN NEST 
POWER BINOCULARS HELD IN U.S. GOVERNMENT 
BONDED WAREHOUSE 


_ AND IN PRIVATE WAREHOUSES 
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SPECIAL 
DEEP SLASHED 
DISCOUNT PRICE! 


BRAND NEW 
MODEL 


/ HI-POWER NITE & DAY 
BINOCULAR PULLS IN 
AMAZING, CLEAR VIEWS 
FROM MILES AWAY! 


Copyrignt 1973 by Foster-Trent, Inc. 
иш иш иш иш иш иш иш иш иш иш иш | 


a FOSTER-TRENT INC. (BONBED WAREHOUSE SALES) 
2345 Post Road, Dept.555-PLarchmont,N.Y. 10538 


RULES & CONDITIONS 


(1) No shipments outside U.S.A. or possessions. 
(2) No more than 2 binoculars per reader at 
this price. (3) Мо phone or C.O.D. orders. (4) 
Case, Straps & Lens Covers given with each 
binocular. (5) 7 Day Home Trial with satisfac- 
tion guaranteed or money back, (6) Please мн 
62€ for postage TE protective cking. 

Offer is for a short time only. Orders AE ied 
too late will be promptly returned t5 senders. 


CHECK QUANTITY BELOW 
CI Send ONE. | enclose $4.37 plus 62€ postage 


8 
i] 
|| 
T 
E 
B 
y 

& handli Total i 

ng. $4. 

Г] Send TWO (LIMIT). | enclose spec.al bargain Й 
price of 8.95 for both postpaid. (You save 
an extra $1.03). B 
N.Y. State resident please add appropriate 

sales tax, ij 
| 
Й 
ü 
р 
5 
f 


PRINT NAME 

ADDRESS. .. . .  APT.NDO.. 
E |j E 
B STATE LS Luc IF CODE 
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If you're big on 
Circus side shows, you'll 
just love this book. 


The original ANOMALIES AND CURIOSITIES 
OF MEDICINE, an و‎ of rare and ex- 
traordinary cases of abnormalities of medicine and 


surgery was first published in 1896 
um it's being pu published a mee ‘in its entirety— 
pr. Mos of Ше 


295 illustrations, 
photographs in л ber 
were too frightening to 
show; and we sincerely did 
not want to offend anyone. 
But without a doubt, this 
is one of the most interest- 
ing and fascinating books 
we've ever come across. 

Never has one book on 
the subject of human curi- Ж 
osities contained so much! Bee 
Such famous cases of hu- 
man abnormalities as the | 
grotesque "Ele ег -Мап," 
the green “Al igator-Boy,” 
the E Elastic Skin-Man,’ 
the famous xy eise b. 
Twins," Eng and Chang, _ 
plus hundreds of others. e 

As entertaining as this tA "Ass 
book may be, it was seri ^" z 
ously written by two doctors, giving in- depth nid. 
ical explanations of each abnormality covered. 


WARNING: THIS BOOK I$ NOT FOR THE SQUEAMISH! 


To be honest with you, when we first saw this book, 
everyone at the office (Broadway Bookfinders) said, 
“Ugh.” But once we got over the shock, we couldn't 
put ae book down. For those who enjoy this kind 
of reading and have a strong stomach, you'll find 
this book fascinating, unusual and very freaky! 
Only $5.95. Moneyback Guarantee 


m"mmmmmmmmm Please print pee eee 


BROADWAY BOOKFINDERS, DEPT. A- 29 
1966 BROADWAY, NEW YORK, N.Y. 10023 


Please rush me |. . Anomalies id Curlosities 
of Medicine at $6.55 ea. ($5.95 plus 60 cents post. 
and hand.) Enclosed is my payment of $ — 
If not satisfied, I'll return the book within 10 days 
for a full refund. 


JEEP OWNERS » CAMPERS « HUNTERS • FISHERMEN 
THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES 
& 
WHEELS 


UNIQUE 
OFF-ROAD 
& 
CAMPING 
EQUIPMENT! 


& he 
МЕР $ 


out: 


FOREIGN & AIR MAIL 
REQUESTS $1 


970) CALIFORNIA wi Dept PS 
SOUTH GATE CALWORNMIA 30280 
dial the], 


planets 
with PLANETIMER | 


ййзай TTS TIM амаро === m 


SEND TODAY-INCLUDE ZIP CODE! 


and find them at any time from 1971 - 
Tables, Manual. 


| 10 discs on 8% X 11 plate, 


$ 2.95 EACH POSTPAID USA 


The 


send check or money order : 
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Г UNMAT | 


i drill press, grinder or 


GOVT. SURPLUS" 


and other bargains 


SAVE to 90% 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items...and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35¢ to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


SALES CQ. Dept. P573 


8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
Satisfying world-wide customers since 1945 


— MÀ — —— ша (шынын — —Ó— کک‎ 


|-N- V-E-N-T-0-R-S 


= NEED INVENTIONS 


о riches. 
pur invention or pay you а pH: honus, Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


(cash, Ck. М.О.) à 
SEND | ONLY $200 pay postman 85. ӨӨ | 
send $11.00 for ppd. Пе]. іп USA, Com 
with instructions, 
Money Back Trial (if rtnd). Sold onl 
WESTERN RADIO, Tene BPS-6, 


lus COD pstg. or 
plete, ready to use 
One Tene service Тау 10 Day 


LHrect from factory. 
EARNEY, NE. 66847 


dba "Steam in 60 Seconds" 
А engines, large or small 
Г ав 77^ lawn mowers—air filters 
E 3 year guarantee on coils 

& firebox. 

—weighs 120 Ibs. 

WEDCO MFG., INC., Dept. S-2, 
Box D, Jackson, Wyoming 83001 


` Always include 
Your Zip Code 
When Answering Ads 


zu Need i more monay? Earn $60-§76 
Ea swe spare time, at home mak- 
xia FORE a um a for offices, fae- 
té ев ae y Hundreds of 


uses. Hundreds of prospects—ev- 

| ey white. Right in Frown com. 

b) munity. Turn out special stamps for 
names, геле ces, prices, А 

in minutes with table- machine We 
иа everything aoe pou, at 
nk rates. Write for free facts, 


No salesman will call. 


Rubber Stamp Div., халате, Dept. R- 3-Сғ, Chicoge 60626 


— ———— р —Á — eS — = 


VERSATILE UNIMAT 
converts from preci- — 
sion lathe to vertical mill, 


polisher Easy to use Make 


| all small precision parts—for models, guns, cameras, найн 8 $168. 50, 


ready-to-use. Send for free details (Available in Canada.) 


AMERICAN EDELSTAAL, INC. AF-3 


‚ 1 ATWOOD AVE., TENAFLY, N.J. 07670 amm 


dial the 
Moon 

| 2 n € 
with MOONfinder | 
Shows positions and phases of 
1971-2001, when Moon can be seen, 
3 indicators on 8; X 11 
$3.25 Canada, Mexico 
EGAN Company 3131- 


2001. 


| PORTABLE STEAM CLEANER | 


Uses liquid soap | 


Moon from 


plate with Manual. 


$3.50 Other Countries 


| The Greatest Self-Defense 


System Known To Man! Learn- 
At-Home-Course reveals hundreds 
of deadly self-defense secrets, 
which will enable you to protect 
yourself from any attacker! Easy to 
learn! FREE COLORFUL BROCHURE 
REVEALS SELF-DEFENSE TECHNIQUES. 


Send to: UNIVERSAL, Dept.A 


BOX 39303 DETROIT, MICHIGAN 48239 


inoperative Arianne “aoe BIG opportunity for ambitious 
men. We show you H in your basement or garage to 
earn spare time а in an expanding industry. Don't wait, 
ACT NOW! Get the facts 

Write for folder No. PS6 and free bonus offer 


U. 5. Барки High Speed 
Rotary Files, Hardened 
Steel, use on any metal or 
wood for tiling, drilling, 
milling, carving, routing 
IH. =f i ge uses mig a 
ery op ets assorted in 
sizes [roin 14" shanks, All 
purus; Order now! brand new in airtight, G.I. 


J36-pc. Tool Set, G.I. cost $285.00, now.... 


16-pe. Tool Set, G.I. cost "oe. оо, wW. 
Save Even More, Hoth Seti M 


— I 
GUARANTEE! 


Place only 5 bets. All numbers are 
in your favor... including 7 
. 2, 9, 4, 5, 6, 7, B, Э, 10, 11, 12... 
You win every го!!! 
Send $1 For Details 
M. C. CORBIN CO. Dept. MGP56 
Box 869, Radio cu 2. N.Y. 16018 | 


Legalized 
| Casinos & 


Powerful electronic detector 
finds buried gold, silver coins, 
etc. Write or call for free 
catalog. d inquiries 
nvited. 
иди n ИЙ Available 19.95 
phon dii: night(713)682-2728 tg 


RELCO, Dept. о - в 198. 30 


Uere eii Tm ГЕК ҮЗЕ ERE ee mE а винти 


BUILD YOUR OWN CANOE: 


WOOD A CANVAS z 

FACTORY MOLDEDI 

FIBERGLASS] 
E 


i 
lamy 
[MODELS 
[TO CHOOSE 
pg From } FREE | 
| s (BASIC Wood KIT) » TRAILCRAET, HL. =^т^л=веа, 
UM. 60696 CONCORDIA, | „KANSAS _ ind 


Keep your Ќе 
complex 
ion free 
of рас == 
heads 
look attractive 
instantly. Scientif- 
ically designed 
vacuum pump gently “lifts” qe igi id Ы 
out ugly blackheads safely. Хо 

pinching ie ышк Made іп U.S3.À.— Beware of Imitu- 
tions, Try 1 0 duys—if not area ed ror refund. $1.50 
plus 35€ postg. & handl. for Vacutex. BALLCO P ROD, 

191 MAIN ST., DEPT. 102-H H. WESTPORT. CONN. Airt 


—— E M € A س پس ے ہے‎ чы: 


dial the 


stars 
with STARtimer й 


(Shows the time by pointer stars of the Big 
Dipper, Ursa Major, relative to Polaris. Stars] 
used identified. 2 arms on §" disc. Manual. 


California Residents add State Sales Tax 


B DIVISADERO STREET SAN FRANCISCO CALIFORNIA 9?4123 


© 73 Heathkit 
Catalog 


Shown below are only a few of the more than 350 kits 
fully described in the 1973 Heathkit catalog. Kits for 
every interest, every budget...including color TV; 

stereo systems; electronic organs; marine equip- 
ment; a kitchen waste compactor; home intercoms 
and protection systems, garage door openers; 
table radios; portable radios and phonographs; 
guitar amplifiers and accessories; educational 
electronic workshops for youngsters and 
adults; tool sets; electronic test instruments; 
amateur and shortwave radio gear; radio-con- 
trol equipment; metal locators. 


Can you build a Heathkit? For 25 years peo- 
ple just like you have been doing it- armed 
with no more than a soldering iron and a 

few conventional hand tools. 


No matter how complex the kit, the man- 
ual reduces assembly to a simple step- 
by-step operation. Add to that the availa- 

bility of the technical correspondence 
department here in Benton Harbor, and 
service people in 36 retail stores 
across the country, and you see why 

we say "we won't let you fail." And 
finally, building a Heathkit is fun, 

pure and simple. The coupon below 
gets you started. 


ге 


Heathkit 50-watt 
Stereo Receiver. $169.95* 


2 , Heathkit Deluxe Meta! Heathkit VHF/FM Band- Heathkit Heathkit 6-Digit Electronic Heathkit 25V Solid-state 
= Locator has submersible Scanning 8 channel Cassette Deck, Clock-Alarm. $54.95* Color TV with detent 
sensing head. $89.95* Receiver, $119.95* Dolby Circuit. $249.95* ' power tuning. $599.95* 


| Heathkit 


NEW Heathkit 8- 


NEW Heathkit NEW Heathkit NEW Heathkit NEW Heathkit Small- NEW Heathkit 
Ultrasonic transistor AM Radio 215 Digit 8-digit pocket 8-digit desktop engine Tune-up Meter 2-Meter Amateur 
Intrusion for first-time kit- VOM. $79.95* Calculator. Calculator. $79.95* for 2- and 4-cycles, Transceiver. 


Alarm. $49.95* builders. $14.95* $92.50* all ignitions. $39.95* $179.95* 


Send Today for Your Free '73 Heathkit Catalog 


HEATHKIT ELECTRONIC CENTERS [7 ——————————— — HEATH 


ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Anaheim, 330 E. Ball Rd.; EI Cerrito, 6000 HEATH COMPANY, Dent. 16-6 
Potrero Ave.; Los Angeles, 2309 S. Flower St. Pomona, 1555 Orange Grove Ave. N.; Redwood | Benton Harbor Michigan 49022 
City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hills, 22504 Ven- | ' 
tura Blvd.; COLO.: Denver, 5940 W. 38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte. | [0 Please send FREE Heathkit Catalog. 
44); FLA.: Miami (Hialeah), 4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 
 vper W. Devon Ave.; Downers Grove, 224 Ogden Ave.; IND.: Indianapolis, 2112 E. 62nd Ave.; j 
KANSAS; Kansas City (Mission), 5960 Lamar Аме.; MD.: Baltimore, 1713 Е, Joppa Rd.; Rock- | 
ville, 5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, 
18645 W. Eight Mile Ка, & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101 Shady | A 
Oak Rd.; MO.: St. Louis, 9296 Gravois Ave., M.J.: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.: | 
L 


S 


Buffalo (Amherst), 3475 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, L.l., 15 Jericho 
Turnpike; Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woodlawn), 10133 Springfield 
Pike; Cleveland, 5444 Pearl Rd.; PA.: Philadelphia, 6313 Roosevelt Blvd.; Pittsburgh, 3482 Wm. 
Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 221 
Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. 
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OPPORTUNITY MART 


1 AUTOMOBILES & 
MIDGET CARS 


CLASSIC Thunderbirds '55-7's il- 
lustrated catalog ‘‘Everything for 
the Birds." RKestorables, Restored, 
parts and accessories shipped any- 
where. Send $10.00, package post- 
paid with credit memo good on or- 
ders Shell's, Box 7678, Santa Moni- 
ca, California 90401. (213) 393-9840. 


EMEROIDERED Emblems, Quotes 
Your Design. Patches, 86 RFD 1, 
Littleton, New Hampshire 03561. 


10 bags:$2. 


HYDROSORBENT CRYSTALS 


Sucks up dampness in tool, tackle. 


gun, camera boxes ... Drys boat- 
cabins, camper-trailers. Stops rust, 
tarnish, mildew! Highests military 
specs. A tablespoon of these crys- 
tels presents a drying area larger 
than a football field. Can be re- 
activated indefinitely in a warm 
oven. Send $2.00 for ten bags, in- 
structions and free re-activation 
indicator to: 


HYDROSORBENT СО. 
BOX 675, RYE, N. Y. 10580 


2 AUTO SUPPLIES & 
EQUIPMENT 


AUTON IGNITION, Smoothest, 
Strongest, Most Reliable, Informa- 
tion, Autonics, Box 1581G, National 
City, California 92050. 


BUFF All Convenient glove for 
buffing, polishing auto, furniture, 
etc. Three for $2.00. Charles Wil- 
Tong, 9174 Ryerson, Philadelphia, 
Pennsylvania 19114. 


ALTERNATOR / Generator, Re- 
builder's Course; includes Tooling 
& Test Equipment: Write: Hede- 
lund Engineering, P.O. Box 212%, 


Sepulveda, Calif. 91343. 
RADIATOR PROBLEMS? Heat- 
ing? Leaking?’  Rusting?  Experi- 


enced Journeyman Thoroughly Ex- 
plains Cooling System. Send $2.00 
to: Radiator Care, Box 547, Whit- 
tier, California 90602. 


RING-Valve Job while driving. 
$6.50 postpaid. (Two—$12.00) .. 
Established 1951 . . . Results Guar- 
unteed!! Motaloy, ` Grantham 5, 


Pennsylvania 17027. 


e. 


RADAR SENTRY - Detects Ra- 
dar Zones, Promotes Safe Driving. 
Hughes Electronics, Box 6487, Ashe- 
ville, North Carolina 28806. 


AUTOMOBILE Diagnostic Tricks 
of the Trade. $4.95 М.О, R & M 
SAAT aaa Box 355, Sandy, Utah 


174 | POPULAR SCIENCE 


WHEEL BALANCERS 


CLASSIFIED ADS $1.95 per word, per insertion, payable 


in advance. Minimum ad, 


10 words. Standard setting, 


first word in capital letters, rest of ad upper & lower case. 
Additional capitalized words, 70с per word extra. All capi- 
tal headline or white space, $10.80 per line. 


CLASSIFIED-DISPLAY ADS sold 


in units from 1 to 6 


inches. Rate $155 per inch, per month. Discounts for con- 
tinuity. (Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE: for the August issue (on Sale July 26) 


is June 8. 


send all classified orders, copy, 
Classified Advertising Mgr., Popular Science, 


Coughlin, 


inquiries, etc., to: M. 


355 Lexington Avenue, New York, N.Y. 10017. 


SHEET Metal Replacement Body 
Parts for Autos and Trucks. Cata- 
logue & Price List $1.00 ( Refund- 
able). Schott Metal Products Com- 
24306 2225 Lee Road, Akron, Ohio 
4 "s 


AUTO GUARD prevents Auto 
Theft. Protects Cars, Trucks. Easily 
installed. Send $6.95 to: Auto Guard, 
Box 44483-1A9, Los Angeles, Cali- 
fornia 90044. 


[| 


CAPACITIVE DISCHARGE IG- 
NITIONS. DISCOUNTED. Rodgers, 
Son (PS), Box 3583, Anaheim, Cali- 
fornia 92803. 


COMPLETE MOTALOY RING 
AND VALVE JOB while you drive! 
Quick, easy, no work, nothing else to 
buy. Restores lost power and com- 
pression. Simply drop мочу. tabs 
in your gasoline tank' Send $6.00 - 
Guaranteed - to: Andris Associates, 
Box 34237, Dept. 155, San Francisco, 
California 94134. 


HYDRAULIC Jack repair kits, 
parts and supplies. Catalog 50с (in 
colin). Hydraulic Jack Packing & 
Tool Co., Inc., General P. О. Box 3, 
Staten Island, New York 10314. 


[lE 


SUPER Car Vacuum. Plug into 
Cigarette Lighter. Powerful Vacuum 
quickly removes dirt from car in- 
terior. $6.50. WLA Enterprises, Box 
835, Bronx, New York 10457. 


mae ee ee ee шшш п аш: ш шы: 


MODEL “A” Ford parts. List 
50c. Matco, 303 So. Walker, San 
Pedro, California 90732. 


ae < лыш ла ниити 


Bubble Type 
$14.95 to $24.95 


For wheels with center holes Ei 
up to 8'' In dia. Also Saab, 
all V.W.'s, Renault, Peugeot, 
Citroen & small trucks. 

Send for detalled information 
and illustrations, 206/243-9:30. 


JACOBSEN MANUFACTURING 


P. О. Hox 6143Р5 15025 Pacific Hwy. 56. 


Seattle. Washington 98188 


3 AUTO TRAILERS & 
CAMPERS 


CABOVER Campers & pick-up 
covers for compact & standard 
trucks. 16 & 20 Trailers. Build and 
Save. Large scale plans and full- 
size patterns with written & pic- 
torial instructions. Complete acces- 
sory and aluminum covering kits. 


Free literature. Glen L.. 9152P8 
FORSE, Bellflower, California 


TIRES, Wheels, Hubs, Axles & 
Fenders for Campers, Boat Trailers, 
Golf Cars, & Carts. Literature 50c 
(Refundable). Design Wheel and 
ie 2220 Lee Road, Akron, Ohio 


FIFTH Wheel Trailer, Pickup 
Camper, Cover, Trailers, Build Your- 
self. Save! Complete plans - Fifth 
Wheel $9.95; Camper $4.95; Trailer 
$3.95; Cover $2.95. Conversions - 
Econoline Type Van $3.95; Passen- 
ger bus or delivery Van $3.95. 
Equipment Catalog $1.00 (refund- 
able). Details 25c. Our 13th year. 
Viking Camper Supply, 99-J Glen- 


wood, Minneapolis, Minnesota 55403. 


CAMPER EQUIPMENT: Dis- 
counted Prices, Complete Selection 
parts, equipment, accessories. $1.00, 


refundable, for 200+ page 
catalog. ALLWEATHER SUPPLI- 
ERS, Dept. PS, 832 Seward, 
Evanston, Illinols 60202. 


ELECTRICAL Circuits and ап- 


swers, Book for all recreational ve- 
hicles. Index Free. Gilengco, Бох 
94, Ridgecrest, California 935595. 


DETROIT APPROVED—PICKUP TANKS | 


| Original equip. type poly. now avail. q 
{ in aux. tanks for pickups. ng 


gas capacity 40 gals. Easy 1 hour 


installation— completely hidden— 
li no body werk necessary. Let truck Ё 
discounts pay for tanks. J 
PICKUP EQUIPMENT -OMPANY, INC. 
if P. O. Box 7636 Dept. PS-6 ў 
[| Waco, Texas 76710 E 
ш 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO-KARTS factory direct low as 
$19.95. Send 35c for catalog. 
Schmieder Motors, RD #1, Doyles- 
town, Pennsylvania 18901. 


ILLUSTRATED Catalog 25c. 
Parts and Accessories. Custom or 
Stock. For Most Makes and Models. 
Motorcycle Supply, Box 1598, Fair- 
bury, Illinois 61739. 


pP EMEN Л 
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MINI-BIKE. Go-kart Clutches 
$5.95. Catalog 25c. Loran Products, 
Darnville, Illinois 61832. 


BICYCLE PARTS CATALOdG. Gold 
mine for hard to get foreign and 
domestic parts, tools and accessories. 
Send $2.00 for this big 815х11 inch 
160 page catalog. Refundable if not 
completely satisfied. Wheel Goods, 
Dept. K, 2737 Hennepin, Minneapolis, 
Minnesota 55408. 


ELECTRIC Bicycle. Ride all day 
for nickel. Complete plans $2.00. 
Electro, Box 27203, Indianapolis, In- 
diana 46227. 


| rs! Here's a fool-proof lock 
to protect your bike. Called LOCKALARM, 
its designed with burglars in mind. Light 
weight LOCKALARM attaches to bike frame, 
has up ta five feet of stainless steel cahle 
Your hike is safe! Key sets 
alarm in action and any attempt to cut cable 
or break inta case sets off alarm horn that 
can be heard for half a mile. 
PRICE ONLY $24.95 for electric unit 
529.95 for air hom unit. 

ORDER NOW FROM New Venture Ca. 
2045 West Bth Ave. * Denver, 
Colorado • 80204 

@ Please send detailed brochure 
ll Please forward LOCKALARM (check enclosed) 


ONLY 


шш ыш шш шш юн ыш ыш шыш ыш эш шш ш 
Easy to Build PLANS 
AND INSTRUCTIONS for 
GO KART ..........$2.00 
MINI BIKE ........$2.00 
MINI CAR ..........$3.00 
$4.00 
$2.00 
.$3 


PEDAL BOAT ..... 
SAIL BOAT ......... 
SNOWMOBILE 


SLEIGH ... „00 
MINI VEHICLES PLANS 
Dept. A, Р.0. Box 92 

Chazy, М.Ү. 12921 


1973 BICYCLE PARTS CATALOG 


Over 
1000 Items 


Fur 1-3-5-10 Speed 
S0" to 37" Bicycles 
Amateur ог Professional 
e -\ссезчог1ев 
e lieplatement Parts 
e Conversion Kits 
è Repair Books 
è Gear Ratio Charts 
#1 Refundable with $5 order. 


ACTION ACCESSORIES 
Box 15, Liverpool, M. Y. 13088 


5 AVIATION 
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SOARING HAWK HANG GLID- 
ER — Build for $15.00. Plans — 
£5.00. Information — 25е. 10726 
Bayou Glen, Houston, Texas T7042. 


JET Strap-On Helicopter Plans 
$2.00. Compcop, Inc., Box 12678, 
Redwood City, California 94064. 


ALL About Ballooning. Hand- 
book $3.00. Aerostat, Box 141, Long 
Sault, Ontario, Canada. KOC 1РО. 


HUNDREDS Aircraft Photos. 
Past, Present. Illustrated Catalogue 
25с. Astro Photographers, Box 263, 
Floral Park, New York 11001. 


HANG GLIDERS. Proven rogallo 
design. Plans —$5.00, Kits,| Accesso- 
ries, Complete Kites. Compare qual- 
ity and price before vou оцу. Free- 
Flight Systems, 10730 Whiteoak, 
Granada ‘Hills, California pe 


algns. Plans, "kits, rea kly-to- flv. 
Large catalogue, 25c. EIDE »r-Form- 
ance, Inc. P. О. Box 246P, Lomita, 


California 90717. 
BUILD - One-Man Jet 


Easy, inexpensive. Detaile 
Drawings - $5.00. Helicraft, 
T153A, Baltimore, Maryland 212 


SMALL 


(8-2 VET 


*NEW BREAKTHRU IN JET-ENGI 
Мойн Ika lî la the World] АШ who see it, ma 
end SIMPLICITY! Ра анат Sterting 
Њо Menlo Thal aed back fa ibe! SAFE) Reli 
eu Î eo a мен Made cf dure Stoll, 


ENGINE 
15- H.P. 


* DO-IT-Y URSELF... 
GB-2 JET ENGINE 


and individual Parts, or Come 


| et 
ы [8] 


MOVINCME 


5A HOVERCRAF 


DETAILED Building 
William Swain Publications, 


lans. $3. 
5525 Sun 


Jose Drive, Pleasanton, (Californii 
14206. 

INSTALL Kart, Luwnmowe! 
Snowmobile power on Hover 
craft. Plans, Instructions, 36.00, 
Airboat plans, Instructions, — 52.00. 
Design book for homebuilders, 54.00 
Palner Aerusystems, Р.) О. box 


188581P6, Coral Gables, Florida ALH, 


6 ASTRONAUTICS 


REVOLUTIONARY ntigravity 
Spucedrive Revealed: 52.00. Space- 
drive, Box 831, Avalon, | California 
UUTUA. 


EXCITEMENT LIGHTER THAN 
AIR Fun, easy-to-build hot air bal- 
loons. Complete kits 51/00. Plans 
25c. Cloudnine Ind., 5828 East 2nd 
Btreet, Long Beach, |California 
gi 303. 

REAL ROCKETS—YOU BUILD 
"ЕМ AND YOU FLY 'EM!|Single and 
Multi-stuge, scale and original de- 


signs, even ready-to-fly. Launch 
birda to 2,500 feet again and again 
with gentle parachute recovery. Safe 


inexpensive solid-propellant engines, 
transmitters, leutherweight Cameras. 
Start your own model rocket collec- 
tion with а big new, color catalog 
of over 80 rockets from 49c up. Send 
25c for catalog to ESTES INDUS- 
TRIES, Dept 3K, Penrose, Colorado 
51240. 


ALIENS From Othe 
REGISTER! Forms for Registration, 
Galactic Passport and Bonus Packet 
including un issue of GALACTIC 
CHRONICAL. Send £2.00 to GA- 
LACTIC REGISTER, AVI, Mineral 
Point, Wisconsin 53565 
CITING Informatioun on 
ROCKETRY 


Earth. EX- 
ur MODEL 
Program included. 


PLANS, Patterns, Ki А Catalogs: 
Powerboat $1.00, Sailboat 50c. Ma- 
rinecralt, Pox  161-P,. | Brighton, 
Massachusetts 02135. | 

BOAT Plans. Full-Size Patterns. 


Frame Kits with step by step writ- 
ten and pictorial instructions espe- 
cially for amateurs. sy to build. 
Send $1.00 for Huge 100 Page illus- 


trated catalog. Over 125 m-lern 
designs from 8° to 49/: Includes 
Sail, Jets,  Inboards, | Outboards, 
Cruisers, Houseboats, ot Boats. 
Catamarans, Hydros. Also  avail- 
able — ''Boat Building) With Ply- 
wood" Hard cover — |219 pages 


$7.50. Glen L., 9152 ЕР | Rosecrans, 
Bellflower, California 90706. 
BUTLD YOUR OW FIBER- 
GLASS BOAT New = revolutionary 
foam sandwich construction. Plans 
for the amateur include |250 desicns, 
12 to 60°, In Power and Sail. Book 
complete with building procedures, 
over 200 photos. Send $7.50 to: 
Clark Craft, 316-125 Аппа Lane, 
Tonawanda, New York 14150. 


тше boats Tm 


BOAT KITS—PLANS AND PAT- 
TERNS — FRAME KITS, World's 
largest catalog. Over 300 top de- 
signs from 7-77’ in plywood, ferro 
cement and fiberglass. Sailboats in- 
clude: Windmill, Snipe, Motor Sall- 
ers, Trimarans, Catamarans. 
Powerboats include: Cruisers, 
Houseboats, Deep V's, Fishn' ski, 
Runabouts,  Hydroplanes, Canoes, 
Kuyaks, inboards, outboards. Senu 
$1.00 for large catalog or $2.00 for 
catalog plus ''Boat Bullders Guide" 
Clark Craft, 16-8 Aqua Lane, 
Tonawanda, New York 14150. 


FIBERGLASS BUILDERS МА- 
TERIALS. Lowest factory prices in 
cloth, matt, roving, resin, epoxy, 
foam, nails, fittings. Send $1.00 for 
literature (refundable) or $2.00 for 
literature plus booklet on Moldmak- 


ing and “How to Fiberglass’. 
Clark Craft, 16-51 Aqua  Lui.ne, 
Tonawanda, _ New Y York 14150. 


FREE Catalogue, e, Plans, Patterns: 
Canoes, Sailing Canoes, Kayaks, 14- 
17° Tralilable Cruis'ng Sailboats. 
Quicksilver, 255B, Shamrock Boule- 
vard, Venice, Florida 332595. 


FIBERGLASSING? Complete In- 
structions! ‘‘Craftmans Fiberglass 
Manual'" Only $2.00 Postpaid! Ed- 
гуп Corporation, Box 537-PS, Cocou 
Beach, Florida 32931. 


CANOE  KITS— Wnood Canvas, 
Molded  Fiherglass— Free Catalog. 
Traiicraft, Inc.. Box 6062, Concor- 
dia, Kansas 66901. — 

QUALITY Inflatables. Ругама 


Cunoes from $34.95. Каік Dinghies 
from 519.95. Lightweight. Compact. 
Portable. Packs in own carrying bag. 
Ideal for Fishermen, Backpackers. 
River Runners, Outdoorsmen. Rug- 
кей, Safe for Whitewater Rivers. 
Ocean Surf, Rocky Streams, Lakes. 
Built to Last' Free Color Brochure. 
Leisure Imports, Dept. P. 8t. James, 
New York 11780. 


FIBERGLASS Canoes, Four Excit- 
ing Models. Easily Assembled Kits. 
$44.05 up. Factory Direct. Free lit- 
eruture., Riverside Canoes, Hox MMI 
D, Riverside, California 92507, 


KAYAKS, Canoes. Duck Boats. 
Kita, Frame Kits. Plans. Patterns. 
Free Catalog. Sceptercraft, Box 967, 
Corvallis, Oregon 97330. 


NEW 1972 Outboards А . Top 
Brands . . 6 НР. £278 . . . 18 
S404... 40 $548 ... 50 5698... 
65 Selectric $928 . . . All Sizes 
Scott-McCulloch Parts. Literature 
5Uc . . . Electra Marine, 610 Mer- 
rick Road, Lynbrook, New York 
11563. 

FIBERGLASS, Resin, Foam, 
Brass, bronze screws. Prepaid, no 
tux. Boat plans Catalog 25c. Stiles, 
11-8 Mantua Hts., New Jersey 


08051, "— ي‎ 
BOAT Kits. Molded Fiberglass. 
Save money — assemble vourself. 


molded sections bond into 
models—14' to 
Sallboats. 


Fuctory 
one-piece craft. 20 
32' Cruisers, Runabouts, 
Accessories, motors, trailers, Easy 
Free catalog. Luger, Dept. 
| 3800 West Highway 13, 
Burnsville, Minnesota 55337. 


MARINE Engines. conversions, 
parts, equipment. Catalog Free: 
Stokes Marine Industries, Cold- 
water. Michigan 49036. 


FREE Brochure Conversion hits 
Propellers, Gears,  V-Drives, 1:0 
Drives, Gus, Diesel. Starmarine, 
Oakland, Call- 


1031 Embarcadero, 
fornia 04606. 


INDUSTRIAL - RATED 
CONTINUOUS DUTY 


ONLY 19 POUNDS 

1885 GPH - t OR GARDEN 
" HOST a: PHP WOT CYCLE FN 
(ИМЕ PUMPS MUDDY SANDY 
AND SALT WATER 

| SPECIAL 5115 05 & S5 00. SHIP. 
PING A HANTRING NYS ADU 
SALES TAX 


12 &2 MODELS AVAILABLE 


8 BATTERIES, 


GENERATORS, ETC. 
VX-6 PREVENTS  Sulphation. 
$2.00. Herford, 2729 Maidvale, Los 
Angeles, Callfornia 90064. 
9 ELECTRICAL 
SUPPLIES & EQUIPMENT 
PORTABLE, | Steel Fluorescent 


Light, Use Anywhere, Shop or Home. 
Plexi-glass Face, Heavy Cord, Tube 
included. Satisfaction Guaranteed. 
Below Wholesale $11.50. Shipping 
Prepaid. C/W/O Continental U.S.A. 
Mech-Lite, Dept 1-A, Ft. Atkinson, 
Wisconsin 253538. 


Ball plating. Guar, to save 28-7 


NEW P35 WATER PUMP 


Р.Е.1., 580 MACON UNIONDALE. М.Ү. 11553 | 


MOTOR Rewinding Supplies: 
Equipment Plans! Modern, Box 
7266, Missouri 64114. 


Kansas City, 


ELECTROPLATING EQUIP. 
Portable Platars, Su; 


Build 
etc. Casy-to-Install Py l 


compone € 
lists. o eT ng operating instructions for 


lies & '"Know-How."' 


Some 
good used units for sale. 
Send tor FREE detalis- 


PLATERS SERVICE CO. 


1511-Y1 Esperanza 


10 WELDING, 
SOLDERING 


WELDING Edipment. “Acetylene, 
Discount Prices. Details 25c. Swan- 
son, 8717 Edgehill, Huntsville, A!a- 
bama 35802. 


11 DO-IT-YOURSELF 


PLANNING AN N UNDERGROUND 
SPRINKLER SYSTEM? INSTALL 
YOUR OWN AND SAVE. World 
Famous Do-It-Yourself Rain Jet 
Sprinkler Equipment. Millions al- 
ready installed. Available National- 
ly. For Free How to Install pamph- 
let, write Rain Jet Corporation, Dept 
BYZ. 301 South Flower Street, P. O. 
Box 621, нака, California 01504. 


— — — 


IF YOU CAN FIX A DRIPPING 
FAUCET . . . you can install cen- 
{га1 air conditioning in your forced 
alr furnace and save up to $200. 
Only ordinary hand tools needed. 
Complete kits cost as little as $500*. 


Write for Free "How To'' brochure. 
MeGraw-Edison Company, 7307 N. 
Clark Street, Albion, Michigun 
40224. *Cost varies according to size 
und construction of home. 
CONVERT mower engines into 
uir compressors. Write: Showulter, 


Box 409B, Abilene, Kansus BAN. 


Ес am 


BUILD A PORTERBED, New Hou- 
rizons in Comfort and Style. Not u 
Waterbed. Unlike any Bed. Brochure 


Rushed FREE.  Porterhouse, Box 
3062-PS, Bartlesville, Oklahoma 


T4003. 


YOU Can Easily Build Your Own 
Redwood Utility Shed or Cabana for 
Less than a Steel Shed. Free Infor- 


mation. JKL, Box 33, Fairlawn, 
New Jersey 07410. 
LOCKSMITHING Supplies = 


Wholesale Buyers Guide $1.00. Des- 
85028. Box 22005R, Phoenix, Arizona 
5 "y 


BURGLAR-Fire Alarm Supplies 
and Information. Free Catalog. Pro- 
tecto Alarm Sales, Box 357, Birch 
Run, Michigan 48415. 


BURGLARY PROTECTION — 
Professional alarm system compo- 
nents, locks, safes, accessories. Free 
catalog. TPC, Box AE-1, Cupertino, 
Ca lif. 95014. 


"SHERHAND:-3' 


codes business, 


personal secrets. Complete, £5.35 

. . Bookstores: or  ''Buahl', Box 

601, Elmira, New York 14902. 
WALL-SIZED TV Build T 


TV Projector for under $15.00. De- 
tails: Macrocoma, PS6, Washington 
Стоп, Pennsylvania 19977. 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 


Imaginable. 52.00. MASTERLOG, 
Box 24413-DC, Oakland, Culllornin 
04622. 


PLANS FOR THE UN-HANDY 
MAN. Simple and Rugged designs. 
Minimal tools and skills required. 
Gurden cart - Water Sled - Chil- 
dren's climbing gym. $2.00 each. E- 
LUM ENTERPRISES, P. O. Box 
215, МЕНО New York 12007. 


FR 33 CATALOG 
BURGLAR ALARMS 


Complete Stock of 
Accessories and Controls 


UNBEATABLE PRICES! _ 
ALARM CJCRAFT 

DEPT-6 153-11 NORTHERN BLVD. 

FLUSHING. NEW YORK 11354 


Los Angeles 90023 


FIRE & BURGLAR ALARMS 
1973 Handbook & Catalog 


Save 
Hundreds 
of 
Dollars 


Prolesslonal equipment 
manulacturers. ew and 


Fanum 
pepanded to include loser pPholo-electron- 


[rom 


le systems, dialers, electronic sirens, 
perimeter controle ига radio actuated 
systems that install in less than 2 hours. 
Save up to TiS. This handbook is a 
must for every homeowner and husiness- 
man. Just $1 cash, check or М.О, £1 re- 
funded with first orde 


ALARM COMPONENT DISTRIBUTORS 


a A LIJ --- 
scd ‘Milford, Conn. оё ° 


BUILD YOUR OWN POOL 
FOR LESS THAN $700 

Detailed - Instructions, plans, 
specifications & drawings for 
a variety of permanent in- 
ground or above ground 

ilt from standard materials. 

The Complete Swimming 
Pool Construction Guide $5. 95 
Satisfaction Guaranteed 
Snake Hill Consultants 
Averill Park, N.Y. 12018 


"HOW TO DRILL YOUR 
OWN WATER WELL’ 


$1.00;, 


CUSEESNTIAEN DE 
EURO IE 


DEEPROCK CO. 
OPELIKA, AL A.368021 


SAVE HUNDREDS 
OF DOLLARS 


Imagine yourself tne builder of this 
attractive ALL PURPOSE BARN 24' X 
36'x18' high with easy to follow plans. 
Appealing to the eye in suburban, 
farm, ranch, lake area. Many uses as 
3 or 4 car garage, boats, campers, 
store, lodge. Plans call for concrete 
floor, ceiling joist, plywood loft floor- 
ing, suggested window and door loca- 
tion. Send $5.00 for plans and ma- 
terial list. Additional plans with 
above order $2.00 each. Hammond 
Barns Dept. PS 7 Box 39027 Indiana- 
polis, Indiana 46239 


11А CONSTRUCTION 
PLANS, BLUEPRINTS 


aS — = 


Stumped for a 
Project to Build? 


You'l find a big choice in the 
Popular Science Plans Catalog. 
Send 25 cents to cover postage 
and handling. Address Popular 
Science, Dept. 356, 355 Lexing- 
ton Ave., New York, N.Y. 10017. 
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12 HOME CRAFTSMAN 

` FIBERGLASS 50°; Discount. 1001 
Uses. Outlet Punel Company, !P-4), 
Grand Junction, bic ыгын 35039. 
` WALNUT В Bowls, Legs, Roun 
Picture Frames, Gun-Stocks, Lum- 
ber, Moulding. Midland Walnut, 
Box 262, ‘Savannah, Missouri 64485. 


—' — M áÜÀ€À سے‎ 


FREE: New handicrafts catalog, 
Supreme Handicrafts, Box 495-P5, 
Sioux Falls, South Dakota 21101. 


Y d ш tur aini 


"GETTING Started - in Stained 
Glass." “5c. Whittemore, Бох 
2065X, Hanover, Massachusetts 
02339. 

ORNAMENTAL IRON WORK. 
Beautiful scrolls with inexpensive 
professional bender. Modular seg- 
ments. Details free. Fuchslin, Box 
472, Woodland, California 95695. 


CLOCK kits. Imported Move- 
ments. Catalog 25c. Newport, 


Box 
6848J, Burbank, California 31505. 

CATALOG FULL SIZE FURNI- 
TURE PLANS - $1.00 refunded with 
first order. Traditional, Early Ameri- 
can, Over 150! Furniture Designs, 
1425 Sherman, Dept. CS-63, Evans- 
ton, illinois 60201. 


WOOD --- Domestie and Imported 
Hardwoods, 35800 items! Clock, miu- 
sical instrument kits. Tools . . dis- 


count prices. Hard-to-find hutd- 
ware, 144 page catalog, йс. 
Crattsman, Dept.  BX-63, 2729 
Mary, Chicago, поі 60608. 


AWNINGS Fiberglass. Aluminum 
Frames, under 53.75. Plans $1.00. 
Box 4330, Washington, D. C. 20012. 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, 
Box 24413-EF, Oakland, California 
94623. 


13 TOOLS & 
MACHINERY 

^ SMALL Foundry Furnace, Sup- 

plies, Free Literature. Pyramid 


Products, Dept. M, 3730 South Tth 
Avenue, Phoenix, Arizona 85041. 


[EE 


4" METAL Cutting Lathe, Ball 
Bearing Spindle $39.50. Taig, 15045 
Proctor, Industry, California 91746. 
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CONCRETE SAW WET KIT-36.95 

FOR Portable Concrete Saws UNI- 
VERSAL MOUNTING. Owl Creek 
Tool, 200 East Alexandria Fike, 
Cold’ Spring, Kentucky 41076. 


TOOLS : Metal, Woodworking. 
Low Discount Prices. Shop, Power 
& Hand. Lathes, Saws. (Toolkrartt, 
Dremel, etc.) Most popular brands. 
Send 1Uc and self-addressed, stamp- 
ed envelope for catalog. Tools Un- 
limited, Inc., Box 7/P, Brentwood, 
New York 11717. 

MAXIMAT, Unimat Lathes. Met- 
als, Micrometers. Catalogue 50c. 


Industrial $2.00. Ca mpbell PS), 
1424 Багсіау,  Springfieli, Ohio 
45505. 


1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, 
Бох, ас -HF, Oakland, California 


NUTS, Bolts, Screws, Washers, 
Threaded Rod. Assortments, Cata- 
log 25c. Nutty Company, Box 1576 
SMAP, Fairfield, Connecticut EE: 


KWICK POWER FOR TOOLS 


110 volte D.C. watts 
anywhere from any vehicle 
"ith an alternator. Installs 


леі. quick charge batteries. 
Will not harm SEE 
14.95 Pepe ig auk 
money order. B5 with Voltage Indicat. 
pe ee ld it yourself plans for the above 


AUTO QUICK 
6700 114th Avenue North 
Champlin, Minn. 55316 


99°: SURPLUS SALE 


NEW 
TOOL POST GRINDERS 


, TODAY 5 VALUE 522500 
sid EXTRA QUILL EXTERNAL 
OR INTERNAL 329 50 
Write For Circular 


Nolan Machinery Co., Pulaski, N.Y. 13142 


176 | POPULAR SCIENCE 


14 ENGINES & MOTORS 


STEAM Engine Kit ts Catalog- 
Hand-book. $1.00. Reliable Indus- 
tries. New Baltimore, — Michigan 


48047. 


REWIND car generator for 110 
V.A.C. power plant. Plans $2.00. R. 
Schmauss, 1228 E. Cass St, Tam- 
pa. Florida 33602. 


17 BURGLAR ALARMS, 
HOME PROTECTION 


EPCO TELEPHONE DIALERS for 
burglary protection. 1600 Milwaukee 
Street, Delafield, Wisconsin 53013. 


BURGLAR & Fire Alarm Supplies 
and Systems. Send $1.00 for cata- 
log J & J Alarm Systems, 51 Pythi- 
an Avenue, Torrington, Connecticut 
06T90. 
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VEHICLE ANTI- THEFT PRO- 
TECTION DIAGRAM Flashes both 
Headlights and Horn intermittently 
if any Door, Ignition Switch or 
Trunk is Opened. Vehicle cannot be 
started. Cannot be Shut off using 
master keys. Cannot be shorted out. 
Uses standard Automotive and elec- 
trical parts. Easily adds on to exist- 
ing vehicle alarm systems. Parts cost 
about $25.00 (much less if an alarm 
system is already installed on your 
Car, Station Wagon, Bus, Camper, 
Recreational Vehicle, Boat, ete.) 
Wiring Diagram in Color and In- 
structions $1.00, including Tax anil 
Postage. G.W.8. Associates, Room 
1724, 101 Park Avenue, New York 
10017. 


18 CAMERAS & PHOTO 
SUPPLIES 


HOLD Camera or binoculars sale- 
ly secured to chest reads for instant 
lise. No neck strain with patented 
Kuban Hitch. One size fits all. Qual- 
ity made elastic straps, spring steel 
adapters, heavy-duty snaps. Ideal 
gift for fishermen, photographers, 
bouters, skiers, snowmobilers, hik- 
ers. $7.50 postpaid. Satisfaction 
guaranteed. Free literature. Write. 
Kuban Hitch, Dept. PS, 5250 N.E. 
Е Street, Minneapolis, Minnesota 
Ja LL. 


FREE! Free! Bargain Book -- 
Central Camera Co., Dept. 461, 203 
- Wabash, Chicago, Illinois 60604. 


POLAROID Owners New Color 
Corrected Copier. Free Brochure. 
Rhedan, 413 N.W. 69 Avenue, Mar- 
gate, Florida 33063, 


79 MOTION PICTURES 
` FREE: catalog. 8-16mn 


84- page catalog. &- 16mm 
film, supplies, processing equip- 
ment. Superior, 442-445 N. Wells, 
Chicago, Illinois 60610. 

175- FT. 8MM CLASSIC FILM 
SAMPLER . . . only $1.99. High- 
lights from comedy, adventure and 
history from the heyday of the 
Silents! See Chaplin, Laurel & 
Hardy, Fairbanks, Keystone Kops, 


Gish, Pickford, Chanev, the first In- 
dianapolis 500 and more. Order to- 
day . . specify Standard or Super 
5. Free catalog. Blackhawk Films, 


691  Eastin-Phelan Bldg., Daven- 
port, lowa 252808. 
16mm smm SILENT & Sound 


Classics. Free Catalog. Niles, 1019-PS 
pete Michigan, South Bend, Indiana 


FREE Catalogues, 5,000, 8-16MM 
Films. International - 8 Films, 
Greenvale, New Tork 11508, 


16MM SOUND Features. Shorts, 
New, Used for sale. Free catalog. 
National Cinema, 333 W. 457th 
Street, New York, New York 10019. 


UNUSUAL movie supplies. 
circular. Esoh, 47th Holly, 
City, Missouri 64112. 


Free 
Kansas 


SMM - SUPER 8 - 16MM MOV- 
IES' Biggest Selection! Lowest 
Prices! Free Catalog! Cinema Eight, 
Box PS, Chester, Connecticut 06412. 

“YOU can make 3-D movies" 
(and photos). Book shows how, 
$3.00. Bob Harr Enterprises, 5502 
Avenue F, Austin, Texas 18101. 


16MM FAMOUS Classica. Tilustra- 
ted catalog 25c. Manbeck Pictures, 
3621-8 Wakonda Drive, Des Moines, 
Iowa 50321. 


194 COLOR SLIDES 

` 38MM COLOR SLIDE SAMPLER. 
. 20 [uscinuting 2" x 2 

only £1. Free catalog. Hundreds ` of 


sets travel, circus, wildlife. 
flowers, railroad, war, etc. Order 
now. Blackhawk Films, 692 Eastin- 
Phelan ldg., Davenport, Iowa 
52808 

JMM COLOR Slides. 10,671 = In- 


dividually Sald. Described Encyclo- 
pedia - Catalog 10c. Wolfe World- 
wide, Dept. 16-65, Los Angeles, Cali- 
fornia 90025. 

ASTRONOMY — Space — Under- 
water Slides Catalog. Roberts, Box 
608 Dana Point, California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS: Expert Shoto- 
finishing by one of Country's largest 
labs at lowest prices. Fast Service 
and free ''Foto-Fan'' Stamps you 
quickly redeem for valuable Photo 
Supplies. SMM Kodachrome $1.29; 
8 Exp. Kodacolor $1.79; 39MM 
Kodachrome, 20 Slides $1.39; 8 
Exp. Black/White 69c. Satisfac- 
tion guaranteed. Send exposed film 
or request free mailers, complete 
Price List and Gift Catalog. Direct 


Mail Photo, Box  5352-PS,  Pitts- 
burgh, Pa. 15215. 
21 HOBBIES & 
COLLECTIONS 
INTERESTING, Informative, 


Helpful All Hobbies Magazine Sub- 
acription $3.00. Sample 35c. Write: 
Hobby Trade, Box 134, Clifton, New 
Jersey 07015. 


FREE Pricelist. 
shells, Box 15288, 
33611. Book $1. 


Worldwide Sea- 
Tampa, Fla. 


MILITARY Miniatures for War 
Gamers, plus 100 museum pieces 
for serious collectors. Catalog 50c. 
Bussler, Бох  107-E, Wollaston, 
Massachusetts 02170. 

FREE Newsletter. Model Aircraft, 
Armor, Figures, Books, Tools. Mos- 
er, 1445 Chew, Allentown, Pennsyl- 
vania 18102. 


23 MINERALS & 
PRECIOUS STONES 


FREE Information!! Receive In- 
teresting, Valuable Minerals Month- 
ly! Write today' Mineral of Month 
Club, Box 487P1, Yucaipa, Califor- 
nia 02399. 


GOLD 10 Small mugiets marina 
from Oregon Streams $1.00. Robert 
Brandt, Sweethome, Oregon 97456. 


PANNING, ` MINING, TREA- 
SURE. Catalog Free. Mining, Box 
64-PS, Nampa, Idaho 53651. 


23A JEWELRY 
GET Free 


catalog no serious 
rockhound, gem cutter, jewelry 
maker, hobbyist or craftsman can 
be without. Full of bargains, ex- 
clusive items, low prices from larg- 
est suppliers and authorities in the 
field. Free new catalog just off the 
press, yours for the asking. Write: 
Grieger’s Ine., 900 South Arroyo 
Pkwy., Pasadena, California 91109. 


25 FORMULAS, PLANS, 
ETC. 


ANY Formula $23. 00. Catalog e 

Manufacturing Treatise 25c. H. 
Belfort, 192 М. Clark, Chicago 
60601. 
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SCIENCE & 
CHEMISTR Y 


HUNDREDS of 
known Formulas, Laboratory 
periments, Supplies, Information. 
Make Synthetic Gold, Emeralds: 
Measure Radiation! Rocketry! Cat- 
alog 50e, Electro-Chemical Labora- 
tories, Post Office Box 1588, Staten 
Island, New York 10809. 


COMPLETE Laboratory Catalog, 
Joc. Laboratory Sales, Box 161-B, 
Brighton, Massachusetts 02135. 


— Little 
Ex- 


"Weird 


CHEMISTRY and biology sup- 
plies, catalog дос. Boulevard Lab- 
oratories, 3114 East Sard Street, 
Chicago, IIL 60617. 
Supplies At Dis- 
Catalogue - 50е. 
Manitowoc, Wis- 


LABORATORY 
counted Prices! 
Sturr Scientific, 
consin 24220. 


CHEMICALS, p aem m Biologi- 
cal-Scientific Supplies. Catalogue, 


ойс. Hagenow Laboratories, Manil- 
towoc, Wisconsin 54220. 
FIBRE OP-KITS. "Hang the 


"magical optical fibers" that trans- 
mit light energy, FREE CATALOG. 
scientific Devices, 165 Del Carmine 
cer Wakefield, Massachusetts 
188 


CHEMICALS - RBS SU E (SM. 
ware - Biology - Astronomy. Catalog 
э0с. Sheard Science, Columbus, Wis- 
consin 99825. 


LASER TUBE $14.00 
LASER FLASHLIGHT $ 98.00 
TOY LASER TUBE  .. 5.00 
FIVE LASER PLANS .. $ 4.00 
CATALOG (REFUND- 

ABLE) $ 2.00 


PLASMA Systems, Box 3261, ''613- 
кеб бап Jose, California 95116. 


FUEL CELL рена. ариев age 


power. $1.00. Asquith, Box 2954, 
Denver, Colorado 80201. 
CHEMICALS, Labware, Kita, 


Minerals. Catalog 50е. К N Chemi- 
cal Supply Co., Box T48, San Eer- 
nardino, California 92402. 


27 PLASTICS 


FREE LITERATURE for sculp- 
tors showing how to make molus, 
cast plastics. Adhesive Products 
Corporation, 1660 Boone Avenue, 
Bronx, New York 10460. 


PLEXIGLAS{) - Plastic. sheet; 
rods, tools, nd kits catalog, includ- 
ing fabrication manual - $1.00 (re- 
fundable). HOUSE OF PLASTICS, 


Box aa; Scarsdale, New York 10583. 


CASTOLITE pours like wa tay 
hardens like glass without heat. 
Crystal clear, colors. Embed natural 
flowers, seashella, momentoes. Any- 
thing. Make fine gifts. Form flexible 
molds over any pattern, size. Repro- 
duce your designs in plastics, can- 
dlewax, metal. plaster, cement. 
Profitable. lllustrated Manual and 
Catalog Only $1.00. CASTOLITE, 
Dept. T7T3G/PS8, Woodstock, Illinois 
60098. 

LARGEST айанна Supply 
catalogue $1.00 i refundable i. 
R.P.H. Mfg., 24-P6, Winter, Stam- 
tord, Conn. 0588025. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


1,000 NURSERY Theme: nuam 
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Seedlings, Trees,  Grafts, Seeds. 
Growers Supplies, Books, Mellin- 
ger's, North Lima, Омо 44452. 


37 NURSERY SUPPLIES 


FIBERGLASS 50'5, Discount, B- 
Grade Clear. Outlet Panel Company, 


iP-3), Grand Junction, Tennessee 
35034. 
LEARN Landscaping and Gar- 


dening. Start a prolitable business. 
Free information. Lifetime Career 
Schools, Dept. A-375, 2251 Barry 
Avenue, Los Angeies, California 
0064. 


32 REAL ESTATE 


$1 ACRE — "Cunadian Border - 
hundreds campsites, islands, farm- 
lands, directly from tax authorities. 
(Non = profit) Lists, photographs 
mailed. Registrar, Room 11, 110 
Church Street, Toronto 1, Canada. 


RECREATIONAL LAND — In- 
vest now for your present and 
future enjoyment in recreation. 
Hunt -- fish — hike — camp, or 
just sit back and enjoy the peace 
and quiet. По it all on your 
own land, in beautiful Coeur d'- 
Alene Country of North Idaho. 
Low down and excellent terms. For 
free intormation write: Gilvan 
Land Co., Dept. P, P.O. Box 995, 
Coeur d'Alene, Idaho 83814. 


CENTRAL Ontariu - - 
acre Sportsmen's pura 
available — pau. UU pius p.i 
yearly. Maps, piclures. & 
rundable). Inrorraation 
Могуа 2, Ontario, Canada. 


IDEAL 5-ACEE НАХ 
Conchas, New Мехісо. $ 
Down. Мо Interest. $; 
Vacation Paradise. Mone 
Free Brochure. Ranchos: 
NP, Alameda, California 


п, Month. 
Maker. 

ox 2003- 

94501. 


FREE Сашок! PHOTOS: Coast 
to coast farms, business, retire- 
ment. All types, sizes, prices. SAFE 
BUY Real Estate, Нох 489-PS, 
Little Rock, Arkansas Dat ii 


SURPLUS Forest, Mountain, Des- 
ert, Waterfront land. Neglected 
Estates, Farms, Groves, Cabins. 
Throughout United States, Canadu, 
Mexico. Low prices. terms 
Free list. Box 62T2, ept. 26, 
Santa Ana, California 92706. 

BUILD A CABIN YOUR 


OWN LAND іп the primitive areas 


of Montana, Idaho, shington, 
You've dreamed of it, mow do it 
on a five to forty acre tract in 


America's vanishing wilderness, As 
little as $1550. Low down payment. 
Terms available at less than bank 
rates. Guaranteed ronid udceesS, war- 
ranty deed and title insurance. 1г- 
replaceable natural lund for enjoy- 
ment now, for retirement| or invest- 


ment. Every tract wit ErowinNg 
timber. View sites and waterfront 
available. Draw up vour cabin ur 


camper plans and get awiüy from it 
all on a mountain, strean, lake or 
deep in the timber. Conje and see 
for yourself or write [or free lists 


ul sites, maps und complete inlor- 
mation: Hetorestution ihe., Dept. 
C-3U, P.O. Бох 14006 Qpportumt:. 
station, Spokane, ashingtori 
89214. 

GOVERNMENT Lands. . . Low 


as $7.50 Acre! Vacationing . 
Farming .. . Investment! Exclusive 
"Government Land Buyer's Guide" 
. . plus “Land Opportunity Ke- 
view” listing lands throughout U.S. 
Send $1.00. Surplus nds, box 
19107FF, Washington, D. C. 20036. 
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FREE S.. 256-page | SUMMER 
Catalog. Hundreds of |Top Real 
Estate values Coast to Coast: 
UNITED FARM AGENCY, 612-PS 
West 47th Street, Kansas City, Mis- 
souri 64112. 


CANADIAN LAND FROM 
ACRE! 

CHOICE pruperties ucruss Canadi. 
Low monthly payments.) lileal fur 
farming, cottages, hunting, fishing, 
investment. Free catalogüe. Caniui- 
an Estate Land, Dept. PSC-6, 256 
Lawrence Avenue West, ee Zu, 


$10, 


Ontario. 


BOILING Spring Lakes -Ameri- 
C'8 Greatest Real Estate Value. 
1/4 acre vucation or | retirement 
homesites only $900 sh price. 
len year terms available. Мопеу- 
Back inspection guarantee. Caroli- 
na coast, multi-million dollar, 
14,000 acre development, 50 resh 
water lakes, private ocean beach, 
EULI course, motel, and country 
club. Free literature. ері. 3-J, 
Boiling Springs Lukes, мог 
Carohna 25461. (Registered under 
Federal Land Sales act but not ol- 
fered to residents of states requir- 
ing separate registration.) 


CANADIAN Vacation | 
price $355.00. 40 acres, 
Suitable cottage sites, hunting, fish- 
ing, investment. Free ihformation. 
Land Corporation, 3768-0, Bathurst, 
Downsview, Ontario, Canada. 


Lo 


FREE CATALOG: 
MER Edition: 


SUM- 


ant 
Over 5,200 properties 
described, pictured - Land, Farms, 
Homes, Businesses - Rec ution, Re- 


tirement. Selected Best ihruout the 
U.S.! 13 Years’ service, over 660 Ofi- 
ces, 4] stutes Coast to Coast. Mailed 
FREE irom the Worklls Largest! 
STROUT REALTY, Ine. 6U-ET 
Eust 42nd Street, New York, New 
York 10017; 7-BET South Dearborn, 
Chicago, Illinois 60603: 621-BT East 
Grove, Pasadena, California 91101. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 
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ILLUSTRATED NT Glo 1 Hoc us, 
Reels, Lines, Lures,  AMoids, Fish 
Locators. Orchuril Trading, Нох 


241r8, Hastings, Michigan 40054. 


FISHERMAN: S Dream Book 

Free, 170 page catalog just loaie 
with Hurd-To-Find Fishing Tackle 
specialties and Do-it-Yourself 
Goodies. Our 28th year. Neteralt 
Inc., Box5510PS8, Toledo, Ohio 43613. 


MY Secret Catches More Fish. 
Complete unit $3.00 or 31.00) for it- 
formation. Vogels, Box MERA, Arte- 
aia, California 90701. 
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FREE 1973 Catalog! 


G uaranteetd 


lowest prices! Rods, Reels, Lures, 
Accessories -. Thousands of items. 
Cabela's, Inc. Dept. R15, Sidney, 


Mehr ska 69162. 


Model ( 
K- кетү, 
31 p 


$1.75 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality drop forged steel for durabil- 
ity. Only 234" when closed. $1.75 
plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept, K-26-PS 
P.O. Box 434, Westbury, N. Y. 11590 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Jumbo. 124-page Camping 


Catalog. Largest selection in the 
U.S. - I. Goldberg, Dept. PS, tu? 
Chestnut Street, Philadelphia, Penn- 


sylvania 19107. 
36 HOUSEHOLD PETS 


LIVE ` Seahorses, marine  speci- 
mens aquarium supplies. Illustrates 
catalog дос. Marine, Box 23155-F, 
Ft. Lauderdale, Florida 33307. 
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BUY Direet-Save: Mammals, Birds, 


Reptiles. Wildlife Books. Catalog 

25c. Exotic Importers, lox 1675, 

Miami, Florida 23135. 

38 BIRDS & ANIMALS 
AMAZING Profits:! $10,000 

Yearly Raising Rabbits for Wool 

апі Breeding. Details 2235€ coin. 


American Angora, Malta 1, Montana 
HOE, ы 

QUAILS, Incubators, cuges, нир- 
ples catalog. Marsh, 14234 Brouk- 
hurst. Garden Grove, Culifornmii 
u2643. 

TOPLESS INCOME RAISING 
mutation chinchillas. 25e; bulletin 
$1.00. Chinchilla, 11РЕЯ, Port Rich- 
еу, Florida 335005. 

$200-31, 000 MONTH Ph in raising 
Rubbits for us. Free Details. 
White's Rabbitry. PS. Mt. Vernon, 
(hio 43024. 


EARTHWORMS, 
CRICKETS, FROGS 


39 


FREE Literaire — We Teach 
You To Raise, Sell Fishwurms, 
Crickets, 12-inch African Worms. 
Carter Farm-12, Plains, Georgii 
317580. 

` EARN Money raising fishworms 
lor us: Exciting «details free! Oak- 
haven-121, Cedar Hill. Texas 75164. 


40 HUNTING & FISHING 


— 


INFORMATION 
FREE наор Low “direct prices. 
Fisning, Hunting, Archery Relvad- 


ing, Clothing, Camping Fouds, Her- 
ter's Inc., Dept. C62, Waseca, alin- 
nesotu 256099. 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 
FREE Calulugzue! Thousands war 
Surplus upticul bargains. Lenses, 
Prisms, Telescopes, wailiculurs, etc, 
Jaegers, БУ Merrick Kowa, Lyti- 
NEW York 1152353. 


brui, 


=. maa or 1 


ASTRONOMY Fur Students, Hob- 
byists. Sample copy magazine Oc. 
Sky und Telescope, 49 Бау State 
Road,  Cambridge,. Massachusetts 
JIGS. 
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TELESCOPES treflectors) cunmi- 
plete kits. Other accessories,  re- 
quest [ree literature. Criterion 
Manufacturing, Dept. P842, Hart- 
pol, Couolritiecticut 06101. 


43 GOVERNMENT 
SUE 
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JEEPS From 4302.90. Type- 
writers From — l5. Cars From 
£31.50. Walkie- Ties, Alotorcy- 
cles, Airplanes, Boats. Typical As 
ls" Bid Bargains From Uncle Каш. 
Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402- 
72, цаана. мена York 11430. 
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JEEPS mam From $50.90. . 
Trucks From $75.40 . . . Bouts, 
Typewriters, Куех, Airplanes, 
Glothing, Tools, Cuinbing, Sporting, 
Phetugruphic, Electronics Equipe 
ment, Wide Variety Condition. 100, - 
IMM Bid Bargains Direct From 
Government. Mationwide. Complete 
Sales Nireclory and Surplus Cati- 
Eories — Catalog 1.00 (Lreductible 
On Orders From Separate Included 
Catalogi. Surplus Gervice, QA 
^ZU-B, ipai da <a 4947 
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MANUALS for Govt, Surplus 
Radios, Test Sets, Scopes, List ole. 
BOOKS, 7215 Roanne Drive, Wash- 
ington, D. C. 20021. 


HUGE Ten Foot Government Sur- 
plus Weather Balloons. Greal for the 


Beuch, Pool Backyard and Experi- 
ments, Only 532.95 Kuch. Andersen 
сіз, Columbia Street, Burkesville, 


Kentucky 41717. 


GOVERNMENT SURPLUS, How 
Hod Where to buy in your area. 
send $2.00. SURPLUS INFORMA- 


TION, 3ULTTPS HEADQUARTERS 
BUILDING, Washington, I С. 
ZUO014. 


DIRECT From Uncle S4m-Nation- 
wide b Bargains - Compiete detuils 
$1.00. Naols, Box 3021, Noroton, 
Connecticut 06820. 
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1975 SURPLUS Army, Navy 
92 page dllüstrated саа, 
Uc. Buvel War м, Clark, 
un Chicago, Illinois 60614. 


store 
Sel 
Dept. 


"TS, GOVERNMENT SURPLUS 
Directory’. How, Where to buy 100, - 
GUU items rineluding Jeeps) 57 i 
Low us 2c on Dolar! Most Cum- 
plete Information Available 


51.00. SURPLUS DISPOSAL, Нох 


19107FF, WASHINGTON, D. G 
Zug. 

JEEPS: Bouts! HOW to buy in 
YOUR AREA direct [rum govern- 


ment. 100,000 other bargains. Guir- 
unteed latest information. 51.00, 
SURPLUS CENTER, 2506 W. Main, 


баппен, Ohio 44406. 


JEEPS $52.40. Airplanes $72.U1. 
Typewriters 36.70, Boats $7.00, Di- 
rect From Governinent. Directory 
4nd Surplus Catalog $1.00 ( Refunid- 


айе). Midwest Surplus. Bux 401РЕ, 
Dayton, Ohio 45401. 
45 BODY-BUILDING, 


SELF-DEFENSE COURSES 
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CHINESE boxing кий пт. Il- 
lustrated, $2.00. Hoppie, эхо Man- 
ton, Chicago. Hinas 90618. 
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POWERFUL Muscles Fust!! Ob- 
tain fantastic results: Free Uru- 
chures: Universal Bodybuikling, 
Dearborn, Michigan 451721. 


HE -a 


KARATE, Judo, Kenda, Icung- 
foo, Aikido, books, Tatami 1972 
catalog 45c. Judo America, B200- 


1080 Sansome, San Franciseo 44111. 


20140. 


46 PROFITABLE 


KARATE-—-complete instructions, 
Ilustrated only 41.25, Bales Co., 
850-PS Metcalf,  Escondidi, Cali- 
fornia FEUD. 
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KUNGFU, illustrated instructions, 
$2.00 complete. DJM, 75323 Coles, 
RISER, Ilinois 60949. 

FREE Judo, Karate ансо 
Lists. Men, Women, Teenagers 
Illustrated Self - Defense Books. 
(Stamp appreciated. ! Jorgensen, 


TES 10482-0673, Seattle, Washington 
119117 
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“GIANT Arms. Dr. Young. Rev- 
olutionary Discovery, Inquire. Gau- 
cho, Бох 1769-A6, Chicago 60690. 


U.S. SECRET SERVICE Physical 
Fitness Program. 16 Weeks or less to 
total superiority. Official complete 
course only $7.00. Guaranteed. RHR, 
Box 231, College Park, Maryland 
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Gain Weight, 
muscle-u 
quickly with 
brand new mus-| 
clebuilding se- 
crets. 25¢ coin. 
Details. 


HERCULES n 


Oept. PS3 
FO Hox TB 
Meadowvale, 

Ont. Can. 


OCCUPATIONS 


BECOME а Mortgage: Broker. 
Highly respected, interesting, lucru- 
tive prestige business. For complete 
Information write United, Box 6284- 
NX, Marietta, Ga. 30060. 
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| PICTURE Framing - Profitable 
full or spare-time business. Easy to 
learn with handbook-course. Guide 
To Picture Frame Profits." $1.50 
irimrunteed. Free framing-supplies 
citulog included. Japs, 126-LM Sev- 
SES North, Hopkins, Minnesota 
nh. 3 i 
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` Маке Big 
Fishworms anid 
Faürm-10, Plains, 


FREE S Literature —- 
Alone Raiaing 
Crickets,  urter 
{теорий 31780. 
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FREE catalog. Pepate air соп- 
ditioning refrigeration. Tools, sup- 
plies, full instructions. Doolin, 2016 
iam od, Dallas, Texas 75201. 

HOW to make Money Writing 
Short Paragraphs. Information Free 
on Ноте Studies. in Writing". Bar 
rett, Dept, C-56-X2, 6218 N. Clark 
{; 'hicago 60660. І 
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HOW Much does ‘being your own 
buss ur making $25,000.00 per year 
interest you? The Warner break- 
through in the Engraving field could 
be your future. Write: Warner. 
Roum EC-3-CF, 1412 Jarvis, Chi- 
cago, Illinois 60820. 


RETIRE Anytime in 
Каву, Legitimate. Details. 
Box 10597RF, 


Luxury! 
Premier 
Pitts- 


Enterprises, 
burgh 15235. 


47 BOOKS & 

MAGAZINES 
LATEST Catalog of Military, 
survival, liooks/Munuals 25c. Hill- 
crest Publications :L-15), MeDon- 


ikl, (Ohio. 44437. 
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SCIENCE Books. Free catalog. 
Sunmeuunt оока, Lox 145W, Wil- 
eee = Оле, Canada. 
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LOGIC NEWSLETTER 
DESIGN And Construction. Sam- 
ple Copy $1.00. Logic Newsletter, 
РОВ 252, Waldwick, New Jersey 
UT462. 


“CABINETMAKING Made Easy'' 

"Making Formies Brand Lami- 
nate Counter Topa". Two excellent 
guides let vou build kitchen cabinets 
and “tops like professionals. EX- 
trugrdinary guides bring master 
cruftsamen's short-cut methods. Sat- 
isfuetion guaranteed. Write: Japs, 
126-L Seventh North, Hopkins, Min- 
nesotu 52243. 

SCIENTIFIC Paperbacks. 9Upp 
Free cutulogue. Bookseller, Box ñd- 
р; IPvingten, New York 10533. 
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BOOK hunters! Send Wants! Al- 
luntic Book Service, 287 Main, 
Chariestown, Massachusetts 02129. 


JUNE 1973 , 177 


BOOK SALE. Free List of Low 
Cost Self-improvement, hobbies, fam- 
ily books, etc. Winchester Enter- 
prises,  2807PS Hargrave Street, 
Philadelphia; Pennsylvania 19136. 


BOOKS. Many Subjects. Free In- 
formation. Fleischer, 129 Walnut 
Street, Everett, Massachusetts 02149. 


CLOCK and Witch Repairing 
Books, Tools. Miüterinis, Free гелт = 
log. North American, Box TTBFEA, 
Fox River Grove, Lluis gans, 

AMAZING Book Values! Mechan- 
ics, Sports, Hobbies. Free Catalog. 
Ross, Box 259F1, Brooklyn, New 
York 11018. 


BACK Ханиев, Thousands, Cata- 
log $1.50. Kelley, 65 California, 
Hempstead, New York 11550. 


48 TOYS & GAMES 


KITES! — Quality ‘Action. Styles! 
Brochure 10c. Hutchinson, PS4, 80 
Tremont, Barre, Vermont 05641. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 
` TWO: Different Magic Cutalogs. 


25c. Miami Muzic, Box 1047. Mia- 
mi 331335. 


ВЕ а Magician! Two booklets ex- 
plaining 146 tri ks jus large pro- 
fessional cutulog. +1.00. Magic. 
Ing., 5080 Lincoln, Chicago, Illinois 
60625. 


WORLD'S finest professional 
magic Joker Novelties. Giant iius- 
trated catalog 10e. Tow Mut, Evans- 
ton, Ill 60202. 

COM PLETELY illustrated 54 
page Cutulops., 25e. Manhattan 
Magic, Hox JJ4-5, N.Y.C. 10011. 


MAGIC! Amaze, mystify, enter- 
tain! Hundreds of newest tricks for 
pocket, parlor, stage. Complete citi- 
log oniy 2ōc. Jeifries Maugiclund, 
Dept. 12, Dalas, Texas 75201. 


CATALOG 10е. Loaded with Magie 
Tricks, Novelties. Sun Magic, Oak- 
hills, Williston, Vermont 054995. 


1000 WAYS to have fun!! Glant 
Houdini Magic catalog Z5c. House 
of 1000 Mysteries, Р.О. Box 5007- 
PS, Ft. Lauderdale, Florida 33311. 


51 COINS & CURRENCY 
100 INDIAN und Lincoln Cents 
1920's und Older 55.00. 100 Early 
“S" Cents $5.00. 100 Mixed Steel 
Cents 55.00. 40 Buffalo Nickels 
$5.00. Free Catalog. Wesley Hoon, 
T 9, West Union, Iowa 52175. 


FIVE Liberty E Head Nickels, $1. 15. 
Free Catulog. Village Coin Shop, 
Dept. C, Plaistow, New Hampshire 
085865. 

UNITED STATES Coins: АП 
types mixed Grab-Bag style. Val- 
ues £6.00-——360.00. Send $4.00. Coin 


Surprises, P.O. Бох 6532, Dear- 
born, Michigan 48121. 
$1000. 00 BANKNOTE 25¢ with 


comprehensive U.S. coin and supply 
catalog. Bchultheis, Box 21516, New 
Hyde Park, New York 11040. 

22 "B'* LINCOLN& including 
19558, $1.75. 24 1909-1939, 5351.75, 
10 ''S' Jeffersons, $1.75. АП dif- 
ferent. All three $4.95. HARRIS, 
Box 2037G, Santa Cruz, California 
95060. 


FREE Lists of Thousands of 
Stamps und Coins. No Approvals. 
Bryson, 812P White, Tuldeo, (hie 
43605. 


ONE MILLION LINCOLN PEN- 
NIES Mixed Dates 1909 thru 1958: 
106 for $4 20 includes Gift and Cata- 
log. Coin Surprises, Box 532, Dear- 
born, Michigan 45121. 


EARN Money Collecting Coins! 
How to Start, Where to Sell. Valu- 
able Coins Listed. Booklet zMOSDJC, 
$1.00. House of Cooper, 4724 М. 
Van Ness, Fresno, California 983104. 


INDIANS, Lincolna! Selling Bar- 
rel of Indign and Lincoln Cents 
11860's thru 1930's, all Mints) at 


$9.95 per pound: Maximum 10 
pounds. Silver's, 86 E. Campbell 
Avenue, Campbell 2, California 
95008. 

178 POPULAR SCIENCE 


INDIAN Cents -— Fifteen differ- 


ent $5.80; 1931-8 Cent VF $517.85; 
1950-D Nickel BU 59.45. Bargain 
Lists 18c. Bebee's Incorp., Omaha, 


Nebraska 65111. 


1909 VDB's! RARE Lincoln Cents. 
$3.83. 3 for $10.00. Coins West, 21 
Central, Campbell 2, California 
НЕТУ 


FIVE ү. Nickels $2.25. Listing 25c. 
Fairway, Box 685R, White Plains, 
New York 10602. 

SEND only 5c. for valuable ББ 
let ‘‘How To Collect Coins’ which is 
loaded with expert advice. You will 
also receive 5 different foreign coins 
and your copy of the most unusual 
and interesting collectors catalog 
uvailable anywhere. Littleton Coins, 
Dept. VE-2, Littleton, New Hamp- 
shire 03561. 


52 STAMP COLLEC TING 


IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising 
below mentions "approvals." This 
means that in addition to the spe- 
cial offer, you will receive stamps 
ON APPROVAL from which you 
may select stamps you wish, and 
return tha balance along with pay- 
mant for the ones kept. Approvals 
may continue to be sent unless 
you indicate you do not wish to 
purchase any. In soma cases the 
special offer is made only to ap- 
prova Buyers: 


FREE Beautifully — Quter 
Space Selection, Approvals. House 
ul Hoke, Бох 1U1PS, Sebring, Flor- 
ida 3570. 


Worldwide 


SPECTACULAR 154 

llc: Conimemoratives, Mysterious 
Continents! Approvals. Holland, 
1227 Sixth, Redlands, California 


БЕРҮ 


200 DIFFERENT World Wide ouc: 
Approvals. Gordon Davison, Hills- 
boro, New Hampshire 03244. 


PAINTINGS-—25 Giant Multicol- 

ured Beauties, 10c! Approvals. 
White Rock Stamps, 13135-24 P 
Avenue; Surrey, B.C., Canada. 


SAN Alurinos 1960 Olympic Set. 
Fourteen Mint Sports' Commemora- 
tives. Rush $1.25 requesting post- 
paid Approvals. Ronald Williams, 
4617 Southeast Hull Avenue, Milwau- 
kie, PEREON 07222. 


UT DI FFE RENT T Triangles, 
Sports, Topicals, Etc. Worth near 
55, Only 25e. Bargain upprovials. 
Free catalog, $1. Coupon. Jayto 
Stumps, Dept. 117-W, East Syrucuse, 
New York 14057. 


British Colonies 


FREE, Mint 
Packet. Approvals. Hildebrand, Box 
56040, — Redwood City, California 
U406.3. 


SEND only 10e for nice collection 
of U.S. stamps including $5.00 issue 
and scarce mint Sivex Souvenir 
Sheet. You will also receive the most 
wonderful catalog of stump offers in 
America. Littleton Stamps, Dept. 
882, Littleton, New Hampshire 
USa61, 


SEND only oc for Worldwide Col- 
lection of over 50 different Singapore, 
Grenada, Chad, etc. Contains old 
and new issues, sports, animals, etc. 
You will also receive interesting lists 
und ч certificate worth 50e toward 
purchases. Goliath Co., Dept TP-2, 
Bethlehem, New Hampshire 03574. 


RARE Stamp Free. Also new 


packet Aden to Urundi, with Ren- 
nelly. Triangles, Space, Sports, 
Ships, Dogs, Cuts, Reptiles. Plus 


Others. All Free. Send 10c for mail- 


ing. Empire Stump Co., Dept. 2, Tu- 
ronto, Canada. 
FREE LISTS! Discount Prices. 


U. & Mint Singles - Plate Blocks. 
Seoteo, Box 855-PSJ, Miami, Flor- 
ida 33147. 


SUDES! Ten Different: Je. Ap- 
provals. Stamp Farm, 2855, Ox- 
ford, Wis. 239547. 

FREE: 56 different, including tri- 
angles, space, others! Nice, low cost 
approvals. L. Baird, PS-34, Бох 
5129, Portland, Oregon 972071. 


U.S. PRICE List. No approvals. 
Stamps, 5000 Miami, St. Louis, Mis- 
souri 631839. 


MIN T U.S. Below Catalog. 25c for 
Sample. Approvals. Bentley Stamps, 
638 Canary, Dunkirk, New York 
14045. 

oe PLATE Block 25¢ with com- 
prehensive U.S stump and supply 
catalog. Schulineis, Box 2151B, New 
Hyde Park, New York 11040. 


100 OLD U. 8. Stamps between 
1561 and 1935 $1.00. Ed Roush, 4223 
твери Манана, Со 44907. 

UNITED STATES "approvals 3c 
each апа ир. Stamp-A-Nanza, 


1904-PS8 Broad, Schenectady, New 
York 123906. 
PENNY Approvals! Regardless 


Catalogue! Kloster, 4164—52nd St., 
San Diego, California. 92105. 

U.S. BARGAIN: 60 different 
10c with beautiful world-wide ap- 
provals. Stamp Center, Kennebunk, 
Maine 04043. 

RUSSIA 25 picturials 10c. Ар- 
provals, J. Nutt, Box 357, Penn 
Yun 1, New York 14527. 


100 DIFFERENT United States. 
foc. United States and Foreign 
Approvals included. Shelron, Вох 
M7K, North Miami, Florida 33161. 


FREE "Space", with pucket ap- 
provalis. Sunset Stumps, Box 69930, 
Los Angeles, California 980060. 


2000 MISSION Mixture =- $1.00. 
12,000 - $3.00. 1000 Large - 55.00. 
Stumps, Бох Y, West Union, lowa 
921795. 


OLDER U.S. STAMPS. COVERS, 
оп approval to adults only. Surpris- 
ingly guod. Engle, бох 2058, Low- 
ell, Michigan 49331. 


TIMELESS TREASURE. 22 
Tempting Triangles 1Uc. Approval 
Stumps. Bux 1444-C, Kitchener, On- 
tario, Cunuda. 


FOREIGN Approvals! Gigantic 
values! Jc each. ABC Dept. 3302A, 
Box eU0U, Sun Francisco 94101. 


FREE 117 Flag Stamps with Ap- 
provuis. W-E Stumps, Wilkes-Barre, 
Pennsylvania 185702. 


ONE Cent a Stamp- -Write for 
jumbo books of Jlorelgn stamps 
mounted in Scott order at 1с each 
stamp. Bulot Philatelics, 658150 Bay 
Ua. Brooklyn, New Tork 


50 DIFFERENT U.S. Commemo- 
ralives ос. Fine U.S. Approvaia 
Accompany. Craig Stumps, Bux 
420P, Bellmore, New York 11710. 

“AFRICA.” 35 ‘peuuties, 10c. AU 
provals. Gorliz, Box "STÓSCS, Alem- 
phis, Tennessee 33125. 


20 YEARS Old, fifteen different 
United States, over fifty years old 
~~ lUc with approvals. Jaxon, Bux 
145, Brooklyn, New Xork 11230. 


AB SOLU TELY Free United 
States Mint Souvenir Sheet When 
Kequesting United Stutes Approvals. 
YER Box 70, Brooklyn, New York 


220 STAMPS FOR ONLY 106: 
Airmails. Pictorials; stamps Irom 
strange countries cataloguing up to 
зэс euch! Plus unusual stamps to 
examine. Buy any or none, return 
balance, cancel service anytime. 
MYSTIC STAMP CO.. Cumden 2235, 
AEN York 13316. 


50 DIFFERENT old U.S. Reve- 
nue Stamps $1.00. Winchester 
Stumps, Бох 3092, Mansfield, Ohio 


Stent. 

WOW! 110 АП different Germany 
10е. Commemoratives. Airmails, 
High Values, Big catalog, bargain 
lists. Also fine stamps from our 
Approval service, Which you muy 
return without purchases and 


cancel service at any time. James- 
town Stamp, Dept. A63PS, James- 
town, Aew York 14701. 


FREE! Fine old U.S. Stamps 
With request for quality U.S. Ap- 
provals. Lilbro, Box А, Old Beth- 
раке, N.Y. 11804. 


FREE Surprise collection sent 
with upprovals. Jay, 1784 Union, 
Sun Francisco 54123. 


30 DIFFERENT U.S. Stamps. 
Includes 1943 Flag Stamp of oc- 
cupied Nations. Only 25e. Approvals 
included. Willett Cu.. Box 338-Ү, 
Yorktown Heights, New: York 10505. 
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FREE Mammoth онаа: 
Scott's International or Master Glob- 
al Albums When you buy our Ap- 
provals. Bargain Service, Box 5345. 
Santa Ana, California 92704. 


FREE - Mint British Colonials 
from Antigua, St. Christopher, Nev- 
is, Sarawak, Turks Caicos, Tristan, 
Cayvmans, St. Vincent. Free with 
Approvals. Viking. Great Neck, 
New York 11021. 

FREE! African Beauties! 30 


Others! Approvals. Cambridge, Box 
2311, Heath, Ohio 43055. 

500 DIFFERENT worldwide 
stamps for $1.25. Smith, SUBE 
71840." College Station, Texas 


FREE 98 } year T dolnt Bavar 
stamp to those requesting our ap- 
proval service. Please send 10c for 
handling: OK STAMPS. Box 60930, 
ошно City, Oklahoma тй: 


100 WORLD Wide Just эбе with 
Approvals. Green Mountain Stamp 
Company, Box 235, Winooski, Ver- 
mont 05404. 


1000 PRE-1930 USA, contains 
dues, revenues, commemoratives, 
presidentials, high values, older is- 
sues, ete, $3.00; 5000 3512.00, JUU 
pre - 1940 USA commemoratives 
$2.00; TOO $4.00, 5000 foreign 
$4.00; 9000 35.00, No approvals. 
Meyers, 23321 Fleming, Richmond, 
Сиш АВИ. 


FREE! Big Bargain  Cautalog-— 
New Edition listing thousands of 
bargains including U.S. and EB. N. 
A. stumps, packets, albums, act- 
ceasories and supplies. Also, fine 
stamps from our approval service 
which vou may return without 
purchases und cancel service ut 
any time, Jamestown Stump, Dept. 
EG3PS, Jamestown, New York 
1471, 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


OLD Radio Shows Large Selec- 
tion. Catalogue and Sample Tape 
51.00. Audio Antiques, Box 6651, 
evel, Ohio +4101. 


GOVERNMENT surplus electron- 
ics, gadgeteers illustrated catalog 


25c Meshna, Nahant, Mussachu- 
setts 018085. 

` 360 TUBES, Radio & ту! Free 
Color Catalog. Cornell, 42178, Uni- 
versity, San Diego, California 
метов 

LINEAR AMPLIFIERS: 10 Met- 
ers. Hawk" - 25 watts - $59.95; 
"Ralder'" - 100 watts - $148.95; 


"UMaverick-250'' - 250 watts - $244.- 
95. АМ:БЕБ, 12 volt mobile ampli- 
fiers - '"Scorpion'' - 50 watts - $99. - 
чэ; "Bandit II" - 100 watts - $169. - 
95: new ''Faleon-400'' - 400 watts - 
$314.95. 20-35 megacveles. (Illegal 
Class D II meters.) Dealer inquiries 
invited. D&A Manufacturing Com- 
pany, 1217 Avenue С, Scottsbluff, 
Nebraska 68361. 


55 ELECTRONICS, 
STEREO, HI-FI 


FREE Catalog -- Electronic Kits 
-—-amplifiers — preamplifiers — psy- 
chedelic strobes - - SCA Adaptors ~ - 
culor organs — digitul instruments 
-— guitar amplifiers. Free Subscrip- 
tion. SWTPC, Box P5323040, San 
Antonia, текин ВОЙ, 


CANADIAN ISERIES BUF 
Catalog, 126 Pages, $1. Etco, Dept. 
PS, TE 141, Montreal, 

SLEEP - LEAENING KITS - 
endless tapes, timers, complete out- 
fits. Catalog free. SLRA, Box 24- 
SE, M Ag e ا‎ RUN v 


SCIENTIFIC and Electronics Bar- 
gains for Pros and Serious Ama- 
teurs. Air valves to Zener Diodes. 
Miniature 4v 40ma lamps, eleven for 
S1. Send Sc stamp for lists. Tri- 
Tek, Inc., Dept. PS, P. О. Box 
14206, Phoenix, Arizona 55063. 


Police/Fire/Aircraft Scanner Re- 
ceivers and Crystals, Fast sales, big 
profits. M.C.8.,, P. О. Box 012PB, 
East Moline, Illinois 81244. 


MEMOREX Cassette and; S-Track 


oxide. No Lower Prices Anywhere. 
Send 10c for Catalog. S&B Distribu- 
tors, P. O. Box 330, Woodmere, New 
York 11595. 


56 PHONOGRAPH 
RECORDS, TAPES 
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8- TRACK Tapes $2.99. Free Cata- 
log. Del-Tone Tapes, 4507-A Hamil- 
ae, Baltimore, Maryland 


Blanks. Regular and ae Di- 
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OLDIES - 45 RPM Original Hits - 
Catalog 50c. C&S Record Sales, Box 
197, Wampsville, New York 13163. 


OLD Radio Programs, Catalog 
$1.00 (Refundable). Radio Vault, 
Box  9032PS. Wyoming, Michigan 
49509. 

FREE LP Catalog - Deleted 
Soundtracks, Shows, Nostalgia. 


Roseman, P. О, Hox 16083, Phila- 
delphia, Pennsylvania 19114. 


FREE Catalogues, 2000 hard to 


find unusual records. Rose's, 125 
MK aati Louisville, Kentucky 


am 
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LARGE Selection of Eight Track 
Tapes and Party Records, indicate 
one, send 25c to: J. Welch Company, 
303. North 11, Lamar, Colorado 


BUY 8 Track Stereo Tapes at 
Fantastic Prices. Top Artists, Free 
Catalog, Over 500 Tapes, Soul, Pop, 


Jazz, Country. New Trend, 6621 
141at. Place N.E., Dept. PS, Red- 
mond, Washington 05052. 
57 MUSICAL 
Кайыын банда ы TS 

BWIBS Musical Boxed, Move- 
ments, Bell Music, P. О. Box 1, 
Bay Station, Brooklyn, New York 
11235. 

WHOLESALE. Musical Instru- 


ments, Accessories, Allied, 573 Route 
17, Paramus, New Jersey 07652. 


ELECTRIFY Player Pianos, 
Pump Organs quickly, inexpensively 
with Lee Silent Suction units. Write 


Lee Music, 525A Venezia Ave., Ven- 
ice, Calif. 90291. 
FREE CATALOG. 305 DIS- 


COUNT Best Names In Musical 
Instrumenta. Dial For Music, Inc., 
90 North Main Street, Spring 
Valley, New York 19077. 


ACCORDIONS Апа Amplifiers! 
New - Used. Cordovox, Excelsior 
- Top Makes! Save to 50*z Direct 
factory dealer. Terms. Trades ag- 
cepted. 5 day home trial Free 
catalog - Discount prices. Write: 
Accordions Unlimited, Dept. Р, 
3147 North Luna, Chicago 60641. 


REBUILD A Player Piano! De- 
tails from Vestal Press, Vestal 8, 
М.Ү. 13850. 


LEARN Banjo-5-string Bluegrass. 
No music. Makes learning easy. 
Free details. Blaylock, Box 25-D, 
Marietta, Georgia 30060. 


LM 


306 DISCOUNT. Name Brand 
Musical Instruments. Free Catalog. 
Freeport Music, 455C, Route 110, 
Melville, N.Y. 11748. 


20 Se + DISCOUNTS. Name 

Instruments. Free Catalog. 

Continental Music, P.O. Box 3001. 

Пере. A., Garden City, New York 
530. 
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VIOLIN and Guitar makers — 
send for latest Free Catalogue of 
woods — accessories. International 
Violin PS1, 414 East Baltimore St.. 
Baltimore, Md. 21202, 


WHOLESALE: Professional Gui- 
tars, PA Systems, Altec Speakers, 
240W RMS Amplifiers. Free Cata- 
ЮЕ. CAF Escondido, | Callfornia 


BUILD your own GUITAR. Full 
aize, rich sounding. Kit containa 
everything needed, only $19.95, 
Guaranteed, Free particulars. M.L. 
Korpal, P. O. Box 6061, Arlington, 
Virginia 22206. 


GUITAR Taught on 
Details. Edward Pratt, 
Мп Court, Fort Lauderdale, 
ida 33314. 

PIANO Tuning Revealed! Free De- 
tails. Keynote, Box 22005K, Phoenix, 
Arizona 52025. 

GUITAR, BANJO, Violin, Mando- 
lin making materials, accessories, 
books. Catalog 25c. Guitar Center, 
Box 15444, Tulsa, Oklahoma 74115. 


Tape. Free 
5720 &8.W. 
Flor- 


BWISS Music Boxes, Movements. 
Highest Quality. Spielman, oo West 
42nd, New York 10036. 


58 SONG WAITERS 

` SONGPOEMS Urgently Needed 
Possible Recording/Publishing, 50- 
50 Agreement. Betty's Music Mak- 


ers, 222P 150th Avenue, Madiera 
Beach, Florida 33708. 
FREE Music Magazines. Frontier 


News, Dept. PS, 214 North Max- 
well, Mt. Pleasant, Michigan 48858. 


POEMS wanted for songs. Nash- 
ville Music Productions, Box 40001- 
M, Nashville, Tennessee 31204. 


POEMS set to music. Songs re- 
corded. Send ems, songs. Crown 
Music, 49-P fest 32, New York 
10001 


PUBLISHING Contract Guaran- 
teed on selected songs and poems. 
Free evaluation. Hollywood Song- 
writers, 6253 Hollywood, 1117-P, 
Hollywood, Calif. 90028. 


POEMS, songs wanted for hit 
recording, guaranteed publishing, 
radio release. America's most popu- 
lar new talent studio, Broadway 
Music Productions, 11647PS Eee 
Ridge, Sarasota, Florida 33575. 


ен 


tract Guaranteed оп accepted songs, 
poems, to Talent Searchers оГ 
Hollywood, 6311V Yucca, Holly- 
wood, California 90028. 


‘SONGWRITERS. Subscription 
three dollara. Song Request Maga- 
zine, Mount Morris, Michigan 48455. 


SONGS, Poems Wanted! For pub- 
lishing, recording at our expense! 
Talent, 17-P8, Longwood Road, 
Quincy, Mass. 02169. 


SONGWRITERS! Poets! We need 
new song material for immediate 
publishing, recording consideration! 
Accepted songs recorded, published 
at our expense! Grand Recording, 


1354-PS Hancock Street, Quincy, 

Massachusetts 02169. 

60 BUSINESS 
OPPORTUNITIES 

DRAFTSMEN' Operate Own 


DRAFTING SERVICE: Full, Part 
Time; Experience Unnecessary; Free 
Details; Roberts Company, 1741 Cir- 
cle Road, Baltimore, Maryland 21204. 


PORTABLE Sanablaster £29.95. 
Distributor wanted. Free brochure, 
Inka, Box 66573C, Houston, Texas 
TTOO6. 

MAIL Baby Catalogs imprinted 
with your address to New Mothers 
for Big Profits! Detalls 25c. Volz- 
PS, TpstanH, Michigan 48197. 

$100.00 WEEKLY spare room. 
Raise redworms Odorless Soilless 
way. Charles Morgan, Box 116-C, 
Bushnell Fla. 33513. 

TREMENDOUS S Wholesale Bar- 
gains, Half million nationally known 
products. Rock-bottom prices. Close- 
outs, bankrupts. Dropship merchan- 
dise. Automobiles. Worldwide Im- 
ports, Hong Kong clothes. Free de- 
talls. International Buyers, Box 
16386-PS5, Portland, Ore. 97233. 

LAWS — REGULATIONS: for 
Mallorder. Detaila Free. TCR, Box 
117577 4! Lindenhurst, New York 
1 


` JOIN TE THE PROFESSIONALS. 
Profitable Gift Catalog Distributor- 
ship. Giftfair, 1430-50 Wells, Mil- 
waukee, Wisconsin 53233. 

PROVEN Mailorder Success Meth- 
ods. Join the Moneymaking Profes- 
sionals! Free beginners offer! EVB, 
Box 262-C5, New York 10482. 


VENDING Machine. No 


RECORDS Made. Publishing Con- 


EARN Money raising fishworms 
for us, Write: Oakhaven-43, Cedar 
Hill, Texas 75104, 
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VENDING Machine Catalog. 
Rake, 523 PS Spring Garden, 
Phila., Pa. 19123. 
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SELL Books by Mail Complete 
Dealer Setup - 25c. Midwest Mail 
Sales, Box 44R2PB8, Shawano, Wis- 
consin 54166. 


Ec 


FREE Literature -— Make Big 

Money Raising Fishworms and 
Crickets: Carter Farm, Plains, 
Georgia 31780 


=a 


DO Simple Addressing — Mailing. 


Receive $12.95 orders. Keep $5.00 
profit, Details Free! Quality, Box 
95, East Rockaway, New York 
11518. 


BECOME Our Mail Order Dis- 
tributor with $150 investment. Free 
Brochure. Audit Controls, 50 Brook- 
side Avenue, Fair Lawn, New Jer- 
sey 07410. 


SELL What People Want! Amaz- 
ing results. Detalls $2.00 (refund- 
able), Meyer, Box 322, LaGrange, 
Texas 78045. 


YOUR Own Business Opportuni- 
{у!! Sell books by mail. 300*; Prof- 
it Possible. Details, sample catalog 
25c. Naggo, Box 11473PS8W, Chi- 
cago, Illinois 60611. 


MAILORDER — Sell high-profit 
gifts, gadgets, housewares with full- 
color catalog featuring your name, 
address, No merchandise investment 
—we dropship. Everything supplied. 
Gif-Guide, 1137 Crenshaw, Пер. 
350, Los Angeles 90019. 


selling. 
Routes earn amazing profits. Big 
catalogue Free. Parkway Corpora- 
tion, 7T15PSB Ensor Street, alti- 
more, Maryland 21202. 


$70 TO $200 Weekly - Home. 
Spare Time Simplified Mail Book- 
keeping. Immediate Income, Базу. 
Auditax, Box 34741D, Los Angeles, 
California 90034. 


HOW and Where to Get Capital. 
Get Loans, Grants, Cash. $2300 to 
$2 Million. Free Information. Capi- 
tal-3, Kerrville, Texas 78028. 


HERBALISM! The Home Gold 
Mine! FREE LESSON, SEEDS. 
Herbalism Institute-A, 1339 Remuda, 
Glendora, California 91740. 


$19 HOURLY Profit — Own Busi- 
ness with one service man. Quickly 
learned. Easy to do. Operate from 
home. Little over $1000 starts your 
own nationally advertised business 
while continuing present job. Investi- 
gate immediately before your terri- 
tory is taken. Free booklet explains 
everything. Send today. Then decide. 
Duraclean, C3-186 Duraclean Build- 
ing, Deerfield, Illinois 60015. 


SECRETS! Mail Order Success. 
Internationally [famous expert re- 
veals how to make home business 
fortunes. Beginners: Get free report 
"Make Money By Маі.'° Discloses 
[ree advertising, profitable prod- 
ucts. Mallco, Dept. GC696, Wood- 
land Hills, California 91364. 


$100 MONTHLY. Immediate In- 
come. Stuff envelopes at home. In- 
formation, send self-addressed 
stamped envelope. Cottage, Бох 
25053-DAF, Los Angeles, Cali- 
fornia 90025. 
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EARN AT HOME ADDRESSING 
ENVELOPES, $800 Monthly Fos- 
sible. Rush 25¢ and stumped addres- 
sed envelope to: D.M.H., 3934 South 
Edmunds, Seattle, Washington 98115. 
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$100 00 DAILY possible. Fantas- 
tic Business Opportunity. Start im- 
mediately with little cash. No gim- 
micks, Send $5.00 to: J.V. Perry, 
93 Newton Street, Somerville, Mas- 
sachusetts 02143. 


MANY New Plans, Signs, Concrete. 
Homecraft, 2350 W478, Denver, Colo- 
rado 80211. 
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MAILORDER. Sell Engraved So- 
cial Security Plates. Complete Deal- 
er Set-up. AM Sales, 31-14A 94th, 
East Elmhurst, New York 11369. 


MAKE 2 to 3 times your cost 
wholesaling 1001 products. Gifts. 
Mall Order Bpecisites, Toys, Nov- 
elties, Carded Merchandise . . 
Guaranteed lowest below wholesale 
prices. Free home business details. 
SMC. 6061-SSY Desoto Avenue, 
Woodland Hills, Calif. 91364. 

IMPORT - Export opportunity, 
profitable worldwide mailorder busi- 
ness from home, without capital: or 
travel abroad. We ship plan for no 
risk examination. Experience  un- 
necessary. Free report. Mellinger, 
Dept. G2696, Woodland Hills, Call- 
fornia 91364. 


BUILD Custom Cases at home 
for profit. Get orders by mail We 
supply materials, instruction—every- 
thing. Free Home Business Details. 
CSCC, 6075 СЕВ De Soto Avenue, 
Woodland Hills, California 91364. 


INSTALL Burglar Alarm Sys- 
tems. Big profit home business. He- 
Einners start spare time, without 
mechanieal experience ог costly 
equipment. Free starter plan. Мав- 
co, Dept. G2696, Woodland Hills, 
California 91364. 


SELL New Sensational Car Thief 
Signal. Lightning Seller. Samples 
for Trial. Northwest Electric, Ave. 
169, Mitchell, South Dakota 51301. 
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` MAILORDER Millionaire helps 
beginners make $500 weekly. Free 
report reveals secret plan! Ex- 
ecutive (1B6), 333 North Michigan, 
Chicago 60601. 
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BIG Money in Mall Order! Profes- 
sionals show you how' Beckwith 
School of Mail Order, B-81, 515 
nee 46, Fairfield, New Jersey 


MAKE OVER $92.00 From Square 
Foot Plywood (with Jigsaw or Band- 
saw); Amazing (proof): Explicit, re- 
vealing details 25c. Wodetz, Bridge- 
Water, Massachusetts 02324. 
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1005. PROFIT. Sell — Prod- 
ucts bx Mall Details Free. C/S/A, 
E PS, Box 12127, Dallas, Texas 
Ly 
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FREE Book "2042 Unique, Prov- 
en Enterprises." Тігу Businesses but 
Huge Profits! How Little Fellows 
beat inflation, Work home! Hay- 
lings, Carlsbad, California 92008. 
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OPERATE Home Mailorder Busi- 
ness, complete setup detalis free. 
Bagweils, 119-PS Oakhill Drive, 
Greeti; South Carolina 29611. 


SELF- Breinastorming Creates 
Ideas! Free ''Magic Spark'' Booklet 
#1. Bob Olson System, 205 Chisolm 
Trail Stagecoach Acres, Prescott, 
Arizona 86301. 
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START Own Paint Company, Oth- 
er Businesses, Details 25c. Business 
Consultants, Box 386, Mendenhall, 
FO 19457. 


CASH for Newspaper Clippings. 
Royce, 14603 Dorchester, HC- -63, 
Dolton, Illinois 60419. 


еч 


Selling In- 
Ropchan, Box 
Sherman Oaks, California 


$2,000.00 MONTHLY 
formation by Mail. 
53418, 
91413. 


I MADE $40,000. 00 Year by Mall- 
order! Helped others make money' 
Start with $15.00 — Free Proof' 


Torrey, Box 318F, Ypsilanti, Michi- 
gan 45197. 
MONEY Available Now! Both 


Personal, Business Uses .. . $500 to 
Millions. Finance Anything . . . Get 
Rich Techniques . . Thousands 
Actual Sources. Free Details. Aids, 
BE 125B, Holland, Michigan 49423, 
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BECOME Tax Consultant. Our 
Students earn $1,000-$3,000 every tax 
season preparing returns evenings. 
State approved, National Tax School, 
HORSES IND, New York 10952. 
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MILLIONAIRE MONEY - SE- 
CRE Remove Debts, Raise 
monet AAA Credit, Lifetime In- 
come. Free Advisors, Box 616, Bev- 
erly Hills, California 90213. 
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PIANO Tuning Learned Quickly 
at Home! Tremencous field! Music- 
al knowledge unnecessary. GI ap- 
proved. Information Free. Empire 
School, Box 327, Miami 33145. 
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ADDRESSERS And Mailers Need- 
ed. Details 1üc. Lindbloom Sales, 


3636 Peterson, Chicago, Illinois 
60659. 

` LAWNMOWER Rotary Blade 
Balancer, Gage for Straightening 


Crankshaft in engine. Full Instruc- 
tions. $7.00 postpaid. Wirt's, 2419 
Gnahn, Burlington, Iowa 52601. 

STUFF Envelopes. Make 25e 
each. No addressing or Postage 
necessary. Details $1.00.  Davan, 
Вок 11, Middle Island, New York 
11953. 


WORK Home... Exciting Mail- 
order Business! Follow Experts 
Proven Plan. Fantastic Opportu- 
nity. Free Details. Associates, Box 
138B, Holland, Michigan 49423. 


` BOOKKEEPING Service Opera- 
tors needed everywhere. $10.00 per 
hour possible. We train. Details 
free. Universal Bookkeeping, Box 
664P, Springfield, Missouri 65801. 


MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Detalls 
$1.00. Krefski, 609-B Lee, Piym- 
outh, Pa. 18651. 

$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Begin- 
ner's Kit, $1.00 (refundable). Lew- 
сак. D392PS8, Erea, California 


MORTGAGE Brokers earn big 
commissions. Let us tell you how. 
Write for free information. United, 
Бох. 6284-0, Marietta, Georgia 
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HOLLYWOOD  Cementcraft: Of- 
fers Highly Profitable Home Busi- 
ness, Experience unnecessary. Un- 
limited Unique Pottery Designs. Eas- 
ily Made Without Moulds.  Bird- 
baths, Fountains, Wishing Wells, 
Waterfalls, etc. Chemical Coloring 
Formula Marble-glazing. Free Illus- 
trated Brochure. Concrete Facts, 
i Street, Altadena, Calif. 
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MAKE Year's Income in 8 weeks 
Camping. Мо selling, Capital or 
Land necessary. Write Edru's, 
Route 5, Box 5733, Gig Harbor, 
Washington 98335. 
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BECOME “Mortgage Broker," 
Lucrative! Capital Sources. Бох 
991», Uleta, Florida 33164. 
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$60.00 DAY, Manufacturing con- 
crete posts. Blocks. Mold Equip- 
ment Catalog $1.00 refundable. 
Carlane, Route One, Box 95, Rapid 
City, South Dakota 57701. 
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$200.00 SPARE Time earnings 
with your Tablesaw. Write: Work- 
shop Four, 3800 Harney, Vancouver, 
Wash. 98660. 


$200 WEEKLY! Make, Sell 
Bricks! Free Details! Xcito Forms, 
5715 North Mozart, Chicago, Tli- 
nois 60659. 


EARN at Home Addressing Enve- 
lopes, Hush Stamped Self-addressed 
envelope plus 25e for wav you ean 
get started for $1.00. John Mason, 
aba 2346, Kalamazoo, Michigan 


$3,000.00 Monthly In 


I MADE 
Mailorder... Evenings Only! Pro- 
fesslonal Secrets Revealed -— Free 


Proof! Asbury, Box 181C, Madison, 
Ohio 44057. 


EARN §60.00 Daily Manufac- 
turing Concrete Fence Posts. Prac- 
tically no investment. Send Stamp- 
ed-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 


FREE Millionaire Book. 990 Suc- 
cessful, Little One-Man Businesses. 
Work Home! SEI-3, Kerrville, Tex- 
as T5028. 
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START Your Own Correspon- 
dence School — United Career 
Schools, 5820 Imperial, South Gate, 
California 90280. 
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GET RICH going into business of 
your choice. SAVE $3,000 to $10,000 
on fixtures, carpeting, advertising, 
lease, sign, decorating, best supply 
sources, plus years merchandising 
assistance. First tlme published by 
International Business Experts. Send 
$5.00 for $25.00 complete portfolio, 
British American Consultants, 2011 
Linda Place, Sidney, British Colum- 
bia, Canada. 
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FREE Information About Extra 
Income. Make extra money by learn- 
ing to prepare tax returns in your 
spare time from America’s largest 
tax service. Dignified and rewarding 
work. Save money on your own tax 
return, too. No salesman will сап. 
For information write: H&R Block 
Tax Training Institute, Dept. BT- 
1805, 4410 Main, Kansas City, Mis- 
souri 64111. 
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Abandoned Silver 


Found Everywhere 
Positive method recovers SHAMIM dise ard- 
ed silver yearly. wo gadgets, maps, detec- 
tuts. 
Yours For The Taking! 
Tree inrarmation from: 
Silverman, Box 548, 
Woodville, Texas 75979 


HIGHLY 
PROFITABLE ONE-MAN 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 


opportunity. Write today! Barta-DPSF, Box 
248, Walnut Creek, СА 94597. 


LET YOUR MAIL 
DO THE SHOPPING 


67  MONEYMAKING 
GEER TUM TIES 


SKETCH Photos 
Goll Mineli Steady Market. De- 
tails. Gem, 365C Longhill, Shelton, 
Connecticut 06484. 
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$40 HUNDRED Stuffing Enve- 

lopes for us. Begin Immediately, 
everything supplied. Send 51.00, 
Casper D, Felt, Idaho 83424. 


BUILD your own NI You 
keep profits. Fla Gifts, 4238 Birch- 
peel Avenue, Jacksonville, Florida 


i Homeworker'a 
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ADDRESSERS — 50 Companies 
Want  Addressers. Send  Self-Ad- 
dressed envelope. Cal Enterprises, 
тетей 4516-Y, Compton, Calfornia 
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МАКЕ $1.00 Per Sale selling en- 
Egraved metal Social Security plates. 
Free Sales Kit. Engravaplates, Box 
ean Jacksonville, Florida 
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WORLD'S leading contest maga- 
zine, 25c. Year — $4.00. Prizewin- 
ner, 1315 Central, St. Petersburg, 
Florida 32705. 


INSTANT Moner Plastics are 
the wave of the future. Big profits 
now! At home! Spare time! Mute- 
rials costing llc bring back 32.55 
profits immediately! Free informa- 
tion. Hush name on posteard to: 
Warner, Room LC-3-CF, 1512 Jar- 
vis, Chicago, Illinois 60626. 
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HOW to make ioner Writing 
Short Paragraphs. Information 
Free on ''Home Studies in Writ- 
ing''. Barrett, Dept. C-86-X1, 
6216 N. Clark, Chicago 60660. 


ADDEESSERS and Mailers Meed- 
ed! Free Details! Splendid Oppor- 
tunity! Delta, Box 24-O, Chalmette, 
Louisiana 70043. 
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MAILERS Wanted' Gross up to 
8500.00, mailing 1000 circulars. De- 
tails, 25c. Smyre's, 953Р8, Newark, 
X.J. 07101. 


START small highly profitable 
electronic production in your bage- 
ment. Investment, knowledge unnec- 
essary. Postcard brings facts. Barta- 
PSJ, Box 245, Walnut Creek, Cali- 
fornia 94597. 


LEARN the secrets of repuiring 
junk batteries. “Fabulous Profits" 
at home. Battery Shop, Box 820, La 
Quinta, California 92253. 
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ATTENTION - $40,000 “Yearly 
from your Backyard. Plans $1. Reti, 
302 Princeton Avenue, Jersey City, 
New Jersey 07305. 


EXECU T IVE MAI LORDER 
FRANCHISES FREE!! 400 Profit 
selling advanced moneymaking 
books. Sell self-selling baby neces- 
sities. Free Details. Trinity, 17126 
Lee, Detroit, Michigan 48206. 


HOW to MAKE MONEY in direct 
sales. This comprehensive book can 
open doors to greater profits. $2.00 
ppd. Williams, 4806 West L-5, Lan- 
easter, California 939934. 


1000*z PROFIT Bronzing Shoes. 
Free Literature. Box C-4-PS, Coral 
Springs, Florida 23065. 


$200.00 FROM sheet 3," Piv- 


wood (Scrap) Details 20C, Novel- 
ana 46036. 


FREE Secret Book ''2042 Unique, 
Proven Enterprises." Largest suc- 
cessful collection! Fabulous “Little 
knowns.'" Work Home! Havlings, 
Carlsbad, California 92008. 


MAILERS Wanted!! Free Infor- 
mation. C. Allen, 2415 Lori, Santa 
Ana, California 92700. 


200% PROFIT Selling Rings. 
Triple Money In 30 Days Or Money 
Buck. Free Details. Anka, : 
Box S036-PS, Cranston, Rhode Is- 
land 02920. 


PENNY STOCKS have profit po- 
tential. Free iniormation. Analyst- 
PS, Бох 214, Redundo Beath, 
Calif. 90271. 
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$40 DAILY Possible Tying Fish- 
ing Flies at Home. Details 25с. 
Flyco, Box 451PS, Albany, Ūre- 
zon 97321. 
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PROFITABLE Mailorder Possible 
Through Greater Knowledge. Write: 
Мав о, Box 11478P8R, Chicago, Il- 
linois 60611. 


IM BUILDING A LIFETIME 
INCOME from common stocks. 
Amazing booklet shows how you can 
too, starting with very little capital. 
Satisfaction Guaranteed. Send 31.50 
to Shaker Publishing, Dept. 8-1, 
3197 Chadbourne, Shaker Heights, 
Ohio 44120. 
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MANAGERS Wanted! Will train. 
Earn Big Money Weekly from Your 
Own Sales Crew selling New Superior 
Quality Panty Hose. Twelve Colors: 
Prepriced $1.49. Write: Scott Wil- 
liams Company, Dept. 610A, 4949 
North 17th Street, Philadelphia, 
кени уын 19140, 
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EARN MONEY IMMEDIATELY 

SELL Nationally Famous Knapp 
Shoes part-time or full time. High 
cash commissions immediately plus 
bonuses monthly, benefits. Your own 
hours, your own business. Mo invest- 
ment. Free selling and training kit. 


Lowell Harris, Dept. PS-22, knapp 
Centre, Brockton, — Massachusetts. 
02401. 


MONEY available to help you up- 
erate in Mailorder, For information, 
samples of type plans acceptable, 100 
buyers numes and $1 trade certifi- 
cate, send $1.00 postage and hun- 
dling, Dobbertin Enterprises, 10026 
Carleton, Fountain Valley, California 
92105. 
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FREE. Learn dozens of easy ways 
to make money full or part time. 
Write for Free 6-month subscrip- 
tion. Salesman's Opportunity Maga- 


Zine, Dept. 15-FM, 1460 Hancock 
Center, Chicago 60611. 
FREE 1973  100-page Catalog 


waiting to bring you Big spare- 
time cush commissions. Sell Adver- 
tising Book Matches. Every busi- 
ness а prospect . . . complete sell- 
ing instructions furnished. Steady 
repeat business. Dept. PA-673, Su- 
perior Match Company, 7530 South 
Greenwood Avenue, Chicago, Illi- 
nois 60619. 


62 EMPLOYMENT 
INFORMATION 


AUSTRALIA — NEW ZEALAND 
WANT YOU! 50,000 Jobs! Paid 
Transportation! Latest Information 
and Forms. $1.00.  Austco, Box 
23623F, Long Beach, California 90803. 
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ELECTRONIC Technicians Des- 
perutely Needed. Employers Direc- 
tory $2.00. Caleis, Box 5148, Agnew, 
California 95054. 
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OVERSEAS JOBS — NOW HIR- 
ING. 103 Countries. All Occupa- 
tions, High Pay, Free Transporta- 
tion, Tax Benefits, Latest Comput- 
erized Reports —- $2.00. TRANS- 
WORLD, International Airport, Box 
90802F, Los Angeles, Calif. 90009. 


AUSTRALIA!' FREE DE- 
TAILS!! Jobs Galore! Government 
Paid Transportation. Send age, oc- 
eupation, Write: Associated, Box 
aaa Lafayette, California 


OVERSEAS EMPLOYMENT... 
Australia, Europe, South America, 
Asia! All occupations! $700-$3,000 
monthly! Write: Employment Inter- 
national, Box 29217-FF, Indianap- 
alis, Indiana 46229. 


WORLD-WIDE : USA JOBS 
GALORE!!! Students, all occupa- 
tions. Enjoy Asia, Europe, Africa, 
South America, Miami, Sun Fran- 
cisco, $700.00 to $3,500.00 monthly. 
Paid Overtime, Travel Allowance. 
FREE DETAILS!! Send age, oc- 


cupation. Write: Global Employ- 
ment, Box T06-C139, Orinda, Cali- 
fornia 042603. 

FLORIDA  - Jobs, Housing - 


Newspaper Classified Section - Any 
Southeastern Florida City - 81.00. 
Бох аа, Pompano Beach, Florida 


= o —— MÀ an ee шогыш шы дысын шишип. eee 


BIOLOGY CAREER Booklet. 
Helpful hinta on getting the most out 
of college und finding u biology job 
with or without college, includes bib- 
liography. $1.00 ppd. Weis Labora- 
tories, P. O. Box 14409, St. Peters- 
burg, Florida 33733. 


63 SPECIAL SERVICES 
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NEW HAMPSHIRE: Weekly Lot- 
tery. Everything Honest and Legal. 
Send $2.00 for Complete Details and 
application. Chester Enterprises, Box 
82, Jefferson, New Hampshire 03583. 


= - m: = r хар ri - E] m 


INFORMATION On Anything. 
Ferguson Research Speciallsts, 72-25 
Woodside Avenue, Woodside, New 
York 11377. 


66 AGENTS WANTED 
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EVERY man a prospect. Refund- 
able sales kit offer showing line 
belt buckles, tie clasps, money clips, 


euff links, lapels, identification 
badges, individualized with cus- 
tomer's name and emblems, Cap 


badges for trucking, bus, taxi, po- 
lice, firemen, also postal, letter car- 
riers und heavy construction em- 
blems. Choice 4000 emblems. Hook- 
faust, Box 1088-PS, Providence, R.I. 
02901. 


SALESMEN Selling Vending Ma- 


chines. Some Leads Furnished. 
Write: Federal Machine, P.O. Box 
1779, Des Moines, Iowa 50306. 
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AGENTS - Up to 100°; profit fast 
selling New ''SOIL-BAN'' Liquid in- 
visible glove. Everyone's a prospect. 
Rush £2.00 for sample order. Write 
for details. Kramer Chemical, 707 
Henry, Room 206-A, Ann Arbor, 
Michigan 48104. 


ыз بت > داكت‎ ТЫР ы — 


WANT TO MAKE UP TO $100 A 
WEEK spare time and get free shoes 
for life, too? No investment. Rush 
card for FREE details. Mason 
Shoes, K-931, Chippewa Falls, Wis- 
consin 54728. 


YOUR own business—Suits $1.50; 
Overcoats 65c; Mackinaws 35c; Shoes 
1215c; Ladies' Coats 30c; 
15c. Enormous profits. Catal 
Nathan Portnoy Assoc., 2109-J 
velt Road, Chicago, Illinois 


67 SALESMEN— 
DISTRIBUTORS WANTED 


NEW, Compact Fire Extinguisher. 
Laboratory _ Approved. Fantastic 
С. 


wich Chemical, Norwich, Connecti- 
cut 06223. 


BECOME a successful Manufac- 
turers’ Representative. nufac- 
turers Agents Newsletter telis you 
which firms are looking for repre- 
sentatives, the firms product line 
and territories available. For infor- 
mation write: Manufacturers’ 
Agents Newsletter, Dept.) 1514, 
23574 Prospect Ave., Farmington, 
Mich. 48024. 


HUGE Demand for Burglar-Fire 
Alarms. Prices. Information. Secur- 


ity Alarms, 412 N. Date, 
ish, Washington 95948. 


WANTED. Man contact | service 
stations. Long Needed Invention. 
Huge profits. Write Cyclo, 3816 
Pts Dept 171, Denver, 


" Bonanza''! 


BIBLE Profit 
gest Earnings Ever! Show famous 


Hertel Fully referenced ble on 
Proved Plan, Startling 3-Di 
cover. Easy credit plan. No invest- 
ment. Demonstrator furnished. 


Write International Book, Dept. P, 


Box 118, Wichita, Kansas 67201. 
i 

FREE — Easy Ways to make 
money selling exciting new products 
— full - spare time. Send name, 
age for 5 months tree subscription. 
Salesman’s Opportunit: azine, 
1480 Hancock Center, Dept. 15-F8, 


Chicago, lllinois 60611. 


Double Air Cushion 
shoes. Men's, women’s line; Dress, 
work, play. Highest commissions. 


Shoes tor yourself. Outri Free. 
Bronson, Dept. W-63, Minneapolis, 


Minnesota 55408 
` REMAILING 
SERVICES 
REMAILS 20c. Schneider Enter- 


prises, P. O. Box 8369, Midtown Pla- 
za, Rochester, New York 14 


YOUR Mall Received-Forwarded. 
Hedgpeth, 324PS South First, 
hambra, 


Al- 
California 91802. | 


RECEIVING — Forwa 
Remailing. Monthly rates. 
Box 815, Weatherford, 
16086. 


CONFIDENTIAL: Receiving-For- 
warding - EREemalling. N Box 
3021, Noroton, Connecticut 06820, 
EUROPEAN Passionate Epistie 
Remailing. $1.15. 3/$2.75. Contiden- 
tial. Ernestine Taylor, 6520 Worms/ 
Herrnsheim,  Herrnsheimer| Haupt- 
strasse 122, Germany. 


YOUR Mail Received Не 
warded There, Wright, 


E 


REMAILING - Receivim 
Single, $2.50 Monthly. Wentz, 


69 CONTESTS 

SAMPLE ''Sweepstakes | ulletin’! 
25¢. Benro Enterprises, Box 6656- 
PS, Philadelphia, Pennsylvania 


19149. 


NEVER WON ANYTHIN ? “Any- 
one Can Win Sweepstakes” reveals 
prizewinner's methods—how to win! 
Free details. Services, Box 644PFF, 
Des Moines, Iowa 50303. 


70 AUTHOR'S SERVICE 


WANT Your Book 
Learn how we publish, 


promote, distribute. Many successes." 


Free booklet PS, Vantage, 516 W. 
34th, М.Ү. 10001. 


loin our 


PUBLISH Your book! 
successful authora: All subjects in- 
vited. Send for free appraisal and 


detailed booklet. Carlito Press 
(Dept. PSR), 84 Fifth Avenue, New 
York 10011. | 


| 


24398, Newark, New Jersey 07114. < 


72 EDUCATION & 


INSTRUCTION 


OPERATE Collection Agency. 
"Little Gold Міпе!"' Franklin 
Credit, Roanoke, Virginia 24004. 


USED Courses! Books! List 10c. 
Smith's, 124 Marlborough, Salem, 
Massachusetts 01970. 


LEARN Sewing Machine Repair- 
ing. Men, Women, Lucrative profita. 
Profession with bright future. 
Gresslin Correspondence School, Box 
927, Spencer, lowa 51301. 


Get A British а Dip oma in Color, 
РИБО Biochemistry, dion- 
ics, Homeopathy, 35 courses. Cur- 
ricular free. Dept. PSM, Вгаіп- 
tridge Forest School, ‘‘Highfield'’ 
Dane Hill Haywards Heath, Sussex, 
England. 


ORDINATIONS lifetime! Church 
chartered 1887! Write! 708 Bragg, 
Monroe, North Carolina 28110. 


COLLEGE Degree at Home. 
Choice of subjects including Law. 
Easy tuition. Williams College, 1310 
Btate Btreet, Boise, Idaho 83702. 


USED Courses! HBooks, Catalog 
10е. (Courses Bought). Lee Moun- 
tain, Pisgah, Alabama 35765. 


VETERINARY Assistant—Train 


at home for exciting animal care 
career. Send for Free ‘‘Career 
Kit." North American Home-Study 
School of Animal Sciences, РЕ, 


Newport Beach, California 92663. 
FREE Catalog. 42 correspondence 


courses, Bonavista, Box 192, Port 


Hueneme, California 93041. 


SURVEYING PAYS BIG!!! Unit- 
ed States Department of Labor re- 
ports ‘‘openings for 26,000 Survey- 
ors in next ten years," Easy home- 
study plan guides you. Send for 
Free “Surveying Career Kit.” North 
American School of Surveying, Р. 
Newport Beach, California 92663. 


WELDING CAREER TRAINING 
ma. Write for Free Bulletin. Ac- 
credited NATTS. Approved Ohio 
No. 10-12-0064-HT. HOBART 
SCHOOL OF WELDING  TECH- 
cae BOX 73, TROY, OHIO 


HIGH School Diploma for adults. 


Earn State Diploma. Accepted by 
Civil Service, business, colleges. 
Low cost. No tedious study. Money- 
back guarantee. Details: H-S Pro- 
gram, Suite 2506, 1221 Avenue of 
ыан, New York, New York 


HIGH INCOME, GOOD LIFE can 


be yours. Learn motel, hotel, restau- 
rant management in new low-cost, 
self-taught courses. No salesmen. 
Free facts. Hospitality Careers Inc., 
333 North Michigan Avenue, PS, 
Chicago, Illinois 60601. 


TELEPATHY Course. Learn to 
Transmit Mental Pictures. Increase 
your Awareness and Intuition. Write 
D. J. Burns, P.O. Box 11201-P, 
Honolulu, Hawall 96814. 


PROBLEMS? There’ в an answer! 
Free Home Study by Mall in the 
Torah or Coníraternity New Testa- 
ment. Please state your religion. 
Lamplight Studies, Box #8-Е, 
Brooklyn, New York 11229. 


ELECTHROENCEPHALOPHONE: 
Brainwave monitor. Professional 
biofeedback instruments. J & J, 
ЫН, Bainbridge, Washington 


LEARN ‘Auctioneering. Free Cat- 
alog, Reisch Auction College, Mason 
City 3, Iowa 50401. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Bci- 
ences, Botanic Medicine, Homeopa- 
thy and others. 25 subjects. Curric- 
ular free. Airmailed $1.00 (refund- 
able). Registrar, Sussex College of 
Technology, Highfield, Dane Hill, 
Sussex, England. 

PIANO Tuning quickly learned 
with home study course. Diploma 
granted. American Tuning School, 
17050 Telfer Drive, Morgan Hill, 
California 95037. 

SHORTCUTS To Success! Highly 
Effective. Profitable Short Courses. 
(75 Choices.) Study at Home. Di- 
loma Awarded. Our 27th Year. 
Free Literature. CIEE-30, Box 
10634, Jackson, Mississippi 39209. 


HIGHLY effective college-level 
home study programs in Electronics 
Engineering and Engineering Mathe- 
matics. (Our 27th Year.) Free Lit- 


erature. Cook's Institute, Dept. 11, 
дох. 10634, Jackson, Mississippi 


EARN Electronics Degree, main- 

ly by correspondence. G.I. Bill ap- 

Free catalog. Grantham, 

1503 N. Western, Hollywood, Call. 
fornia 90027. 

Vet- 


MISSOURI Auction School. 
eran Approved. Free catalog. 1600- 
do еленге, Kansas City, Missouri 


DEVELOP Mind Power personal- 
ity, memory while asleep! Free de- 
tails. SLRA, Box 24-SF, Olympia, 
Washington 98501. 


FREE Lesson! Revolutionary Ed- 
ucational Technique. Master: Rapid 
Math, Photo Memory, Speed Read- 
ing, Speaking Skills — in single eve- 
ning. Unetics, 4907-6P, Greenway 
Drive, Washington, D. C. 20016. 


^ WATCH REPAIRING. Complete 
home training. Diploma Awarded. 
Free sample lesson. Chicago School 
of Watchmaking, Dept. WS, Fox 
River Grove, Illinois 60021. 
ی ی کے‎ 


COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes. Diploma. Our 76th Year. 
Free Brochure. American  Bchool, 
E еН. XA46, Drexel at 58th, Chicago 


MONTHLY News Letter reveals 
best finders fee Business investment 
situations. Free details. Robinson 
Enterprises, Box 38, Augusta, Geor- 
gia 30901. 


DIGITAL: THEORY DESIGN , 
CONSTRUCTION ' 


LOGIC 
NEWSLETTER * 


SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 


WALDWICK,N.J.07463 


UNLOCK Your Future. 
professional Locksmith by spare 
time home study. Make up to $6 
per hour, All tools, equipment, incl. 
Facts Free. Send name. Locksmith- 
ing Inst. (home study), Dept. 1311- 
063, Little Falls, New Jersey 07424. 


LEARN To Fix Typewriters. 
Desperate shortage trained men. 
Hundreds needed. Make up to 325 
in one hour. Learn at home in spare 
time. Industry Approved course. 
Facta free. Send name, Typewriter 
Repair School (home study) Dept. 
сеа Little Falla, New Jersey 


PERFECT husband - wife busi- 
ness. Learn Upholstery at home, 
Make $10 in an hour. Buy - repair - 
sell for even bigger profits. Kits, 
tools, included. Free Booklet. Up- 
holstery & Decorating School, 
(home study) Dept. 5311-063, Little 
Falls, New Jersey 07424. 


FCC “DISC JOCKEY" LICENSE 


| Ye» сап be fully qualified as a government- | 


licensed D-J in only a few weeks with this 


| great homestudy career course, You will get: | 
[9 a semi-automatic teaching machine eme] 


I? guarantees passing the government exam 


® the authoritative "Disc Jockey Handbook" | 
@ radio station scripts (news, ads, music, ete) 


@ professional 0-Ј employment instructions. 
| Rush $17 for complete course. Guaranteed. 


| COLLEGE-BY-MAIL DIRECTORY | 
| describes 5000 accredited hemestudy courses | 


| nationwide for Associate /Bachelor's/Master's 
jum credit, Order your copy today: $4.50 


Telakit, Box 2318, Sierra Vista, Ariz. 85635| 


73 CARTOONING, 
SIGN PAINTING 


23 LESSON Compact Cartoon 
Course and Cartoonist's Magazine 
$2.00! Tooners, Box 30367, Lin- 
čoln, Nebraska 68510. 


CARTOON for money ! ! ! Free 
Book: Success, Box 8856, Dear- 
born, Michigan 48121. 


LEARN Cartooning at Home. Ap- 
proved for Veterans. Free Eulletin. 
Cartooning, Бох  7T069G, Colorado 
Springs, Colorado 80933. 


SIGN Painting—$1000 рег month 
part-time. Free catalogue. Kauf- 
mann Supply, Centertown, Missouri 


MODERN Cartooning taught by 
mail Write for free brochure. Car- 
toonerama, Box 263-8N, Branford, 
Conn. 06405. 


74 ART INSTRUCTION 
BECOME AN ARTIST OVERNIGHT! 


Fantastic new Manual show 
е Ilfe- Sise 


ck! ALL E need is oil 


or acrylic осела: rp 
тай. © expensilveé& equip- 
ment needed. Amaze Four 
friends. Make extra money 
part е. Uses no photos, 
numbers, Even a child 


JIFFY PORTRAIT, DEPT, 
1315 Ronan Ave., Wilmington, Ca 


eis: 90744 


74A ARTS & CRAFTS 


STAINED Glass - List and Bro- 
chure 30c. L&S Hobby Services, Box 
129, Cedar Grove, New Jersey 07009. 


1400 CATALOGS Listed and De- 
acribed. Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, 
DES HEIN Oakland, California 


76 DETECTIVES 


DETECTIVE Profession, easy 
home-study, free tie-tack or lapel 
pin, certificate, future. GI ap- 
proved. Professional Investigators, 
Hox 41345, Dept. CB, Los Angeles, 
California 90041. 


EXCITING 
Home-study Course; Diploma. Gl 
Approved. Universal Detectives, 
Box 8180-Е, Universal City, Call- 
fornia 91608. 


77 LOANS BY MAIL 


BORROW by шай! Up to $1500.- 
00. Convenient terms. State  Li- 
censed. Postal Finance, Dept. 11-H, 
6018 Military Avenue, Omaha, Ne- 
braska 68104. 


78 WINEMAKING 


FREE Winemakers Supply Cata- 
log. Excellent Selection of Fruit & 
Grape Concentrates. Kraus, Бох 
451N, Nevada, Missouri 64772. 


WINEMAKERS catalog — free. 
Bacchanalia, 273 Riverside  Ave., 
Westport, Connecticut 086880. 


WINEMAKERS: Free catalog. 
Fast Service. Arbolyn, Box 663, 
ied Columbia, South Carolina 


WINE CELLAR - New Low Cost 
Interlocking Units in Traditional 
Design, Unlimited Capacity. Start 
with 7 Bottle Rack $4.98, postpaid. 
Free Picture Brochure, Winemaker'sa 
Catalog. ADDARACHER, Box 30230D, 
Cincinnati, Ohio 45230. 


WINEMAKERS .. . Free Illus- 
trated Supply Catalog of yeasts, 
Equipment,  Kecipes. Continental, 
Box 18223PB, Indianapolis, Indi- 
ana 46218, 


WINEMAKERS: Free illustrated 
catalog of yeasts, equipment. Sem- 
plex, Бох  12276H, Minneapolis, 
Minnesota 55412. 


. WINEMAKERS Complete Supplies 
Catalog. Discount Prices. Send 25e. 
Vineyard Supplies, Box 2018, Kirk- 
wood, New York 13795. 


WINEMAKERS S Complete Free 
Catalog. Wine Hobby U.S8.A., Dept. 
P, 100 North 9th, Allentown, Penn- 
sylvania 18102. 


Profession. 


WINE MAKING 


da the fun hobby you can drink 
Kit $4.98 


e Saccharometer « Yeast Nutrient 

+ instruction book + Aw Lock 

«Siphon a Chemicals (3) 

др, e imported Wine Yeast 
E uus Free catalog & Recipes 

JIM DANDY WINE SUPPLIES 

BOX 30230-N CINCINNATI, O. 45230 


эла dee ingredients, resigns ter раве 
C баа Re By n 


| SEND FOR FREE CATALOG 


DANENBERGER'S BOX 276-$ — 
\NEW BERLIN, ILLINOIS — 62670 


JUNE 1973 | 181 


79 BUY IT WHOLESALE 


WHOLESALE Buying Service. 
Free Details. Е. N. Distributors, 
Box 313, Royal Oak, Michigan 


HEARING Aids, Batteries, Whole- 
sale, Catalog 25c. Fiston, Box 144E, 
New Preston, Connecticut 06777. 


FREE Wholesale Catalog. Lure 
parts. Molds, Rod Blanks, Reels, 
Archery, Metal Detectors. Hare 
Hardwoods. Finnysports, (PE), To- 
ledo, Ohio 43614. 


BARGAINS Buy Wholesale and 
Below! Name Brands, Appliauces, 
Furniture, Sports Equipment, Tele- 
visions, Cameras, Watches, Jewel- 
ry, Thousands More. Huge Dis- 
counts to $1,000 on New Automo- 
biles. АП Makes. Free Details. 
Write Today: Worldwide Baryain- 
rwn cuam T30-B, Holland, Mich- 


igan 


165 FREE Wholesale — 
Unbeatable bargains. Mailorder 
drop shippers. Automobile discounts. 
Free details. Vault International, 
n * 72848, Lexington, Kentucky 


WORLD'S Largest wholesale ғир- 
ply. Buy from 7853 American, Eu- 
ropean, Japanese wholesalers. 
Hongkong tailormade clothes. 123 
dropship Catalogs. Rockbottom 
prices. Automobiles. Free details. 
International Buyers, Box 16386- 
PS, Portland, Oregon 97233. 


MEAT, POULTRY, WHOLESALE. 
STOP Paying Sky High Prices. New 
Plan, How to Buy Direct, Top Quality 
at LOW, LOW Prices from Local 
Wholesale Outlets. Complete, Easy 
Instructions. Meat Plan $2.00. Poul- 
try, $2. 29. ACT NOW. Both Plans, 
$3. 00. ve $$$$. Cheriton, P. O. 
ud EA Wallington, New Jersey 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newpapers, magazine 25c. Chicago 
Advertising Agency, 28 E. Jack- 
son, Chicago 60604. 


82 TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 


I.B.M. 
EXECUTIVE TYPEWRITERS 
ONLY $199.95!! 
Reconditioned 
Beautiful . machines, 
something vou < have 
EE always wanted. Litera- 
EX ture - send 24e in 


SAVE 25% 


Cost new $750.00 Floyd, Va. 24091 
703-745-2752 


83 RUBBER STAMPS & 


OFFICE SUPPLIES 


ADDRESS Stamp, $1.50. Free lit- 
erature. Allegheny, Box 14-B, East 
McKeesport, Pennsylvania 15035. 


REGULAR $2. 50 3-line Metal 
Pocket Stamp, $1.80. Low cost desk 


stamps. Free brochure. Wingerter, 
Box ТТТ, Elmhurst, New York 
11373. 

FREE stamp catalog 45 type 
styles, Fast service, low prices. 
Jackson's, Box  443B, Franklin 
Park, Illinois 60131. 


ADDRESS STAMP $1.95. Signa- 
ture $2.85. Catalog. Friesen-Walk- 
m Bax 81, Nicoma Park, Oklahoma 


CAST without heat - easy, low- 
cost; instructions $1. T-Trainer, Box 
400, Maspeth, New York 11378. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


BUSINESS and Professional Peo- 
ple. Save Time. 3 in 1 (one write) 
Cash Disbursements - Payroll Sys- 
tem. Only $49.50. Includes 500 per- 
sonalized checks. Free Sample. Peg- 
board Forms, 55 Eddy, Providence, 
Rhode Island 02903. 


182 | POPULAR SCIENCE 


1,000 GUMMED Address Labels 
$1.00. Walt's, Box 966, South Bend, 
Indiana 46624. 


FREE Literature, Business Cards, 
Letterheads, Rubber Stamps, Social 
Security Plates, Labels, Lifetime 
Medical, Pet, Identification Tags. 


Geer’s, 111 North Drive, Ottawa, 
Ohio 45875. 
FREE Literature: Business 


Cards, Rubber Stamps, Address La- 
bels, Printing Big Selection. Jor- 


dan's, 552 West O'Connor, Lima, 
Ohio 45801. 

BUSINESS Cards. 1,000 $5.95 
postpaid. Raised Printing. Ameri- 
САН, A Route #3, Floyd, Virginia 


FREE Samples Quality Personal- 


ized Memos! Novelties brochures. 
25e mailing. E 450 Seventh 
Avenue, New York 10001. 


OFFSET Printing - Low Rates, 
Price List. Mail Order Printing, Fall 
River, Wisconsin 53932. 


500 GOLD ADDRESS LABELS 


. FREE CATALOG. Acme, 
Voskamp, Pittsburgh, 
Pennsylvania 15212. 


1,000 GUMMED ADDRESS LA- 
BELS, EOXED $1.00. FREE CATA- 
LOG. Belmont, 4711D Linden, Lin- 
coln, Nebraska 68516. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER Stamp Outfits. Sup- 
plies. Kiewiet, 2025 Barney Road, 
Kalamazoo, Michigan 49007. 


Same 
stamp supplies. 
price list No. 9 free. 
732 Federal, 
nois 60605. 


Day shipment on rubber 
Revised wholesale 
Star Stamp 
Chicago, Ili- 


PRINTING Presses. Type, Sup- 
plies. Lists, 10c. Turnbaugh Ser- 
ven Mechanicsburg, Pennsylvania 


SIMPLE-X RUBBER STAMP 
PRESSES, hydraulic operated, elec- 
trically heated. Sizes Б”х8”, 8” 
x12", 10x15”. Starting outfits. 
Orders for presses, supplies shipped 
day received. Free catalog low 
supply prices. Send $1 for postage 
and handling (refundable on first 
order). Custom Manufacturing, 
406-Р8, East Elm, Springfield, Mis- 
souri 65801. 


LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins, 1432 Major, Jefferson City, 
Missouri 65101. 


RUBBER 
supplies, Presses, 
Best prices, service. Catalog. Jack- 
son Supply, Box  443B, nklin 
Park, Illinois 60131. 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, Шав, 
Meriden, Connecticut 06450. 


stamp manufacturers 
starting outfits. 


88 OLD GOLD, JEWELRY 
WANTED 


CASH Immediately For Old Gold, 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver,  Plati- 
num, Mercury. Free information. 
Rose Industries, 29-Y East Madi- 
son, Chicago, Illinois 60602. 


HIGHEST CASH for Gold, Jewel- 
ry, Gold Teeth, Rings, Diamonds, 
Watches, Silver, Platinum. Mail 
Articles Today. Free gift with In- 
formation. Chicago Gold & Precious 
Metals, 6 E. Monroe, Dept. 1057, 
Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


CLOCK, Watch Repairing Tools, 
Parts Catalogue. $1.00. G-M, 1521-A 
pn Magnolia, Burbank, California 


WATCH and clock repairing 

в. Free list North American, 

Box T7-BF, Fox River Grove, IMi- 
nois 60021. 


USED Wrist Pocket Watches — 
$5.00 up. Free list. Southern Watch- 
са. ка -PS, South Wabash, Chicago 


| pump. Stainless shaft, 


91 FOR THE HOME 


BURGLAR ALARM Sounds oft m 
slightest opening of door or win- 
dow. Self affixes instantly to wooden 
doors or windows. Use screws on 
metal doors. On-Off switch. No wir- 
ing or plugs. Day, night protection. 
Great for motel doors when travel- 
ing. $6.95 postpaid. Franklin House, 
Dept. 9А, N. Old 441 Mount 
Dora, Florida 32757. 


[PUMPS 


DRAIN- IRRIGATE m 
CIRCULATE • SPRAY WM 
Heavy-duty all-metal 
rustproof ball-bearing ti 
Type XB 


Belt or direct drive. 


| Use 14 HP or larger. 1 HP 1200 GPH 


60’ high or 3000 GPH 25’ 


wall. 5200 СРН тах, 
1%" in. 1" out, $14.95 


Type P won't rust or 
clog. Bronze bearing. 
To 2400 GPH. 1” in. 
34" out. Only $9.95 
Money Back Guar. P'pd cash with order. 


LABAWCO Box37 Belle Mead NJ 08502 | 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 
DIRIGIBLE Build and fly 12' 


long remote controlled airship. 
Plans and book $5.25. LTA Prod- 


ucts, 15 Willlam Street, Closter, 
New Jersey 07624. 
SHIP Models, Kita, fittings, 


plans, books, tools, engines, motors. 
Big illustrated catalog 50c. Mass. 
residents add 3% tax. James 
Bliss & Co., Dept. PS, Route 128, 
Dedham, Mass. 02026. 


SHIP and Yacht model fittings; 


Pine construction Hull Kits; plue- 
prints. Send 75c for Illustrated cala- 
log. A. J. Fisher, Inc., 1002 Etowah 
рана, Royal Oak, Michigan 


SHIP and Airplane Model Kita 
catalog 25c. Scientific, Inc., 340 
Snyder, Berkeley Heights, New Jer- 
sey 07922. 


SHIP Model Kits, plans, fittings 
from our own workshop. Big illus- 
trated catalog: 50c.  Bluejacket, 
Shiperafters, 145-58 Water Street, 
South Norwalk, Connecticut 06854. 


RADIO Control Model Power 
Boats. Illustrated Literature Free. 
Send Stamped Self-Addressed Enve- 
lope. Octura Models, 8148 N. Mil- 
waukee, Niles, Illinois 60648. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 50c. Bulletin 
10с. Old Trains Bought - Repaired. 
Mack Brothers, 2041 Chicago Ave., 
Chicago 60622. 


94 FOR INVENTORS 


WORTHWHILE Inventions Mar- 
keted. Patented or Unpatented. 
Harvey Engineering, Cambridge, 
Maryland 21613. 


PATENT Application Financing. 
Free Patent Search lan. Global 
Patent Division, 2420 77th, Oak- 
land, Calif. 94605. 


U.S. PATENT Office Searches, 
234 Broadway, Room 3615, New 


York 10007. Free Invention Cer- 
tificates. 
INVENTORS — United States 


Patent Office Searches, Patent De- 
velopment Engineering, marketing 
of inventions — ideas by Licensed 
Professional Engineer — Patent 
Engineer and United States Patent 
Office Former Examiner. Inven- 
tions developed for patenting and 
marketing. We are contacted by 
many manufacturers seeking to 
purchase appropriate new products 
invented by our clients. Send for 

Invention Certificates and In- 
vention Information. Serving inven- 
tors since 1948, George Spector, Li- 
cenged Professional Engineer — 
Patent Engineer — 3615 Wool- 
worth Building, New York, New 
York 10007. 


FREE PAMPHLET: “Tips on 
Marketing Your Invention''. Write: 
United States Inventors Service 


Company, 3T708-X Carry Building, 
Washington, D.C. 20005. 
INVENTORS! Don't sell or li- 


cense your Invention until you re- 
ceive our offer. Eagle Development 
Company, Dept. 5, 83 Wall Street, 
New York City 100095. 


IMMEDIATE cash, for Patent 
Applications, free Patent Searches. 
Write for details. Universal Pat- 
ents, 184-B, Marion, Ohio. 


PATENT Searches including 
Maximum speed, full airmail report 
and closest patent copies. Quality 
searches expertly administered with 
complete secrecy guaranteed. Free 
Invention Protection form and ‘‘Pat- 
ent Information’’. Write Dept. 4, 
Washington Patent Office Search 
Bureau, Benjamin Franklin Sub- 
station, P.O. Box 7167, Washing- 
ton, D.C. 20044. 


SYNTHESIS Magazine — About 


Invention. Write: Box 157, Man- 
hattan, California 90266. 
PROSECUTE Your Own Patent 
Application. Inventors Service, Box 
3014, Washington, D.C. 20007. 


NEW Product Ideas Earn Money. 


"Inventor's Guide™ tells how. Write: 
Inventors Creative Service Com- 
pany, 125 West 4th, Los Angeles, 
California 90013. 


INVENTORS: If you have an in- 
vention for sale, patented or un- 
patented, write for free brochure 


outlining manufacturers require- 
ments, royalty rates. Kessler Cor- 
porn C-T6FI, Fremont, Ohio 


METRIC CONVERSIONS help sell 


your inventions in Europe/ Asia. New 

slide-rule calculator quickly converts 

lengths, distances, area, weights, 

liquid volume. 33.00 postpaid. Guar- 

anteed. Fischer/ Robinson, Dept. 

E Box 711, Worthington, 
о 


FREE Details “How to Safeguard, 


Develop and Market Your Inven- 
tion.” Write: World Wide Inventor's 
Service Company, 501 B Fifth Ave- 
nue, New York 10017. 


IDEA-Invention — Then What! 


Rankin-File, Box 566P, Willoughby, 
Ohio 44094. 

INVENTORS! Either I will sell 
your Invention before you or anyone 
else does, or I will pay you a cash 
bonus. Get Free Invention Evalua- 
tion and Information: Write Gilbert 
Adams, Invention Broker, Dept 17, 
81 Wall Street, New York, New 
York 10005. 


EARN MONEY WITH YOUR IDEAS! 


INDUSTRY pays for new products 
and ideas. We use proven successful 
methods to evaluate, develop and 
sell your inventions. Send for Чын 
information: Promotion 
Company, P.O. Box 383, Dept. "B, 
Fort Lee, New Jersey 07024. 


NEW PRODUCTS 
INVENTIONS—IDEAS 


Patented & Unpatented 


| Developed / Marketed By Profes- 
sional Organization For Cash/Royalty 
Sales 


FREE INFORMATION & COPY OF 


“HOW TO MARKET YOUR 
INVENTION TO INDUSTRY” 


Write: 
LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, М.Ү. 10036 


95 INVENTIONS WANTED 


CASH Royalties for Patented, 
Unpatented Inventions, Global Mar- 
keting Service, 2420F 77th, Oak- 
land, California 94605. 


INVENTIONS Promoted — For 
Cash — Royalty Sales with Manu- 
facturer Contacts. George Spector, 
Licensed Invention Engineer, Wool- 
worth Building, New York 10007. 


INVENTORS: Manufacturers 
Need New Products. Free ''Recom- 
mended Procedure". Washington In- 
ventors Service, 422-G Washington 
PR PE: District of Columbia 


WE either sell your invention or 
pay cash bonus. Write for details. 
Universal Inventions, 298-G, Mari- 
on, Ohio. 

MR. Inventor: Inventiona urgently 
needed by manufacturers. Ideas de- 
me d. Guaranteed Patent Search- 

10. Immediate Patent Applica- 
Чоп Financing Plan required. 
Charles 8. Prince, Invention Consul- 
tant, 353-C West 57th Street, New 
York City 10019. 


INVENTORS — Hundreds of 
manufacturers have requested our 
assistance in locating marketable 
new products. Complete informa- 
tion free. Institute of American In- 
ventors, Dept. 30C, 635-Е Street, 
N.W., Washington, D.C. 20004. 


INVENTIONS Wanted Immediate- 
ly for Promoting on Cash or Royalty. 
Patented, Un-Patented. Free booklet 
outlines royalty rates, csi pnt 
Write: Kessler Cor poration, C-T6IW, 
Fremont, Ohlo 43420. | 


INVENTORS 
, Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED-PREPARED 
"^ For Cash / Royalty Sales ` 
Design —Marketing—Patent Research 
International "Link ta Industry" 
Second Decade of Reliable Service to 
IINVENTORS-MANUFACTURERS-ATTORNEYS 
Member: United States Council 
International Chamber of Commerce 
FR EE "Invention Agcord™ Form & 
“Product Marketing” Brochure 
THE RAYMOND LEE ORGANIZATION 
230-J Park Avenues, 
New York City 10017 
Director: Former U.S. Gov't 
Patent Adviser 


96 PATENTS FOR SALE 


FOR Sale. “Solar Air Moving Sys- 
tem'' patent No. 3436908 generates 
electricity without pollution. Answer 
to energy, pollution crisis. Write M. 
A. Simo, 107 Berrywood Drive, Mari- 
etta, Georgia 30062. 


99 FOR SALE MISC. 


PUZZLING MOEBIUS ZIP. Un- 
predictable one-sided Moebius Strip 
in zipper form. When unzipped, two 
loops, one loop, or two Knotted 
loops can result! Triple Moebius 
Strip puzzle produces one-sided strip 
BETWEEN ONE SIDE of two-sided 
ZIP!! ZIP, Loops, Instructions 
$3.00. Satisfaction guaranteed. Stat- 
idyne (PSA) 1006 Iliff, Pacific Pal- 
isades, California 90272. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Ter- 
Eee Norwood, Massachusetts 


102 TREASURE FINDERS, 
METAL DETECTORS 
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TIRED OF DIGGING UP 
TRASH? The all new ''Coinshooter'' 
rejects bottle caps, tin foil, nails 
and shallow trash. Detects gold, šil- 
ver, coins and jewelry. FREE LIT- 
ERATURE, D-TEX ELECTRON- 


Ics, Box 451-Y, Garland, Texas 
75040. 


DISCOVER AMERICA'S FAST- 
EST GROWING HOBBY. White's 
Electronica, Inc., would like to send 
you — absolutely FREE, their 42 
page, fact-filled catalog on Mineral 
and Metal Locating Equipment. 
Amateura or Professionals select 
from the world's largest line of 
metal detectors, priced as low as 
$79.50 up. Detect Gold, Silver, Cop- 
per — Nuggets, Coins, Jewelry, 
etc. Budget terms available. For 
your convenience we have 
magor factory locations in ihe U. 8. 
and Canada, as wel as over 1,000 
authorized dealers to serve you. See 
your local Yellow Pages, under 
“Metal Locating Equipment’ ог 
write: White's Electronics, Ine., 
Room No. 361, 1011 Pleasant Val- 
ley Road, Sweet Home, Oregon 
Elk-Air Industrial Park, 
Dexter Drive East, Elkhart, Indi- 
ana 46514 — or White's Electronics 
Ltd, 33784 Hazel Street, Abbots- 
ford, British Columbia, Canada. 


FIND buried treasure with revo- 
lutionary tented, analytical metal 
detector. Features push button and 
automatic tuning, negligible ground 
pickup, greatest range. Free cata- 
logue. Gardiner Electronics, Dept. 
1-4729 WN. Tth Avenue, Phoenix, 
Arizona 85013. 


POWERFUL Metrotech Locators 
Detect Gold, Silver, Coins. Relies. 
Money-back ‘Guarantee. Terms. Free 
Information, Underground Explora- 
tions, Dept. D, Box 793, Menlo 
Park, California 942095. 


GOLDAE Treasure Locators — 
Pleasure and profit in a hobby 
you'll enjoy. Find coins, relies, gold, 
silver. Charge on BankAmericard. 
GOLDAK, Dept. PS, 1101-A, Air 
Way, Glendale, Calif. 91201. 


FIND Buried Gold, Silver, Jewel- 
ry, Coins, Relics, Magnetic Mineral 
Deposits with Ray Jefferson's low 
cost, transistorized metal/mineral 
detectors. 3 exciting models, all 
with fatigue free arm rest. Fun 
and profitable. Write for free col- 
or catalog. Ray Jefferson, 


Philadelphia, Pennsylvania, 19127. 


TREASURE Finder Locates Bur- 
ied Gold, Silver, Coins, Treasures. 
6 Powerful Models. $19.95 up. In- 
stant Financing available. Write or 
call for free catalog. Phone 
(713)-682-2728 day or night. Dealer 
inquiries invited. Relco, Dept. A-41, 
Box 10839, Houston, Texas 77018. 


BURIED TREASURE GUIDE. 155 
Pages includes tips for the beginner, 
rare maps, guide routes, do's and 
don'ts of Treasure Hunting. Latest 
Equipment and State by State list- 
ings of riches to be found in each of 
fifty states. Send $1.00 to Treasure 
Probe, Dept. РЕЗВ, Tennent, New 
Jersey 07763. 


103 OF INTEREST TO 
WOMEN 


$350 FOR Your Child'a Photo for 
our advertisements. All ages. Rush 
small photo, mother's, child's name. 
Spotlite, P877, 140 N. LaBrea, Hol- 
lywood, California 90036. 


$6.00 DOZEN paid lacing baby 
reed Cowboy, Warsaw 15, Indiana 


GUARANTEED, $20.00 Every 50 
Envelopes you stuff. No postage, ad- 
dressing required. Information send 

Qc with stamped self-addressed en- 
velope, Economy 629-DE Franklin, 
Clearwater, Florida 33517. 


$500 MONTHLY Possible address- 
ing—stuffing envelopes  (longhand 
—typing) at home. $500 Monthly 
Clipping news items from your 
newspaper. Information: Send 
stamped self-addressed envelope. 
American, Excelsior Springs, Mis- 
souri 64024. 


EARN up to $150.00 weekly home 
addressing for us. Detaila 25c. War- 
ren'a, Box 4004-PS, Newark, New 
Jersey 07112. 


104 RESORTS & TRAVEL 


FREE Brochures on 'Tourist At- 
tractions. Regional Addresses North- 
east, Southeast, Northwest, South- 
west. $1.50 each. [4] $5.00. Vacation 
Info., Box 263, Rochelle Park, New 
Jersey 07662. 


105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah 
Coming Before Christ. Megiddo Mis- 
sion, Dept. 58, 481 Thurston Road, 
Rochester, New York 14819. 


PLAY CHESS BY MAIL! 
WRITE AlphaScan, Incorporated, 
Post Office Box 2198, Hartford, 
Connecticut 06101. 
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RIDING LAWNMOWERS - NEW 
- Т Horsepower $169.00 Freight 
Paid. Free Brochure: Tomceo, Box 
12, Oak Grove, Missouri 64075. 


BAD CREDIT? Borrow cash you 


tle-known amazing method and get 


credit. Guaranteed. Free report. 
a Niceville, Florida 


BOOKS on Antiques and their 
Prices. Free Circular! Period Books, 
Uniontown, Pennsylvania 15401. 


IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope 
for samples. NIPCOS, 727 North 
Main, Las Vegas, Nevada 59101. 


THERMO-SPOON, Cooking Aid. 
Cooking spoon with thermometer. 
Guaranteed. $5.00. Tradewinds, 66 
Шей. Central Falls, Rhode Island 


DON'T Die Without a Will! Blank 
Will Form protects Your Family. 
Only $2—Guaranteed! Order Today!! 
Spencer Enterprises (2P86), Box 218, 
Smyrna, Georgia 30080. 


FREE DETAILS!! 1001 Things 
You Can Get Free! W. Tedesco, 
Anstice Street, Oyster Bay, New 
York 11T11. 


PREVENT Unarmed Robbery! 
Protect-a-check check writer protects 
your account against altering, for- 
Eeries. Still $5.88 — Guaranteed! 
John Meehan Company, McHenry, 
Ilinois 60050. 


KEYS Locked In? Don't Panic 
when this happens. Open your 
'68 thru ‘73 American made auto- 
mobile (any series) with the E-Z- 
Key КЇ. $12.95 each, two/$21.95. 
COD add $1.00. Auto Specialties, P. 
О. Box 22377-26A2, Louisville, Ken- 
tucky 40222. Guaranteed, 


MAKE any window into one way 
glass. See without being seen. Only 
$2.00 for 8x10 section. Order several 
for larger mirror. Splices invisible. 
Easily installed. Eojod Sales, Box 
636, Santee, California 92071. САВ. 


ROOTBEER: Homemade Rootbeer 
Recipe. $2.00. J. Terry, 1010 East 
sunnyside, Houston, Texas 77022, 


MAGNETIC Signs—Low Prices. 
Free estimates and setup sugges- 
tions. Magna, Box i1033BTI, St. 
Charles, Missouri 63301. 


SAVE YOUR COPIES 
OF POPULAR SCIENCE 


Keep them neat and in | 


good order for future refer- 


ence by ordering these hand- | 
some, custom-made library | 


cases, They'l look good in 
your library or your work- 
shop. Each case holds a full 


year's issues. Richly covered | 


in black leatherette, its royal 
blue spine is decorated in 
gold leaf with the year and 
the Popular Science insig- 
nia. 

They're only $4.25 each, 
or 3 for $12 postpaid. To or- 
der, send check or money 


order to Jesse Jones Box | 


Corp., P. O. Box 5120, Phil- 
adelphia, Pa, 19141. 


NEW! Indoor Electronic TV An- 
tenna. Fantastic reception. Uses no 
electricity. Plugs into wall outlet. 
$2.49. A.R. Products, 1461 Rising 
Glen Road, Los Angeles, California 
90069. 


106 PERSONAL 


OVERSEAS Jobs — Europe, 
South America, Australia, Far 
East, etc. 2000 openings all trades. 
Construction, Office, Engineering, 
Sales, etc. $700 to 23,000 month. 
Expenses paid. Free Information. 
Write: Overseas Jobs, International 
EET Box 536-P, Miami, Florida 
33144. 


PLAY Better Golf! Three New 
Ideas. Free information. PRA, 270 
Marvin Avenue, Hackensack, New 
Jersey 07601. 


 ACNE? Clear Your Skin Now! 
CLEAR-A-SKIN, Box 213T, Glen 
Oaks, New York 11004. 


A COMING Whirlwind to sweep 
this earth! Free Information! 
Write: Harvest PS, Jefferson City, 
Missouri 65101. 


TAX SAVINGS from New Ac- 
counting Method. Send $3.95 for 
Booklet to: Munco, Box 1306, Ar- 
cadia, California 91006. 


INVESTIGATORS. Latest Elec- 
tronic Aids. Free Literature. Clif- 
ton, 11500F NW Tth Avenue, Mi- 
ami, Florida 33188. 


CASH LOANS by mail! Up to 
$2,900 on signature alone. No Col- 
lateral! Secret! Union Finance Com- 
pany, 3608 No. 16th Street, Dept. 
PS, Phoenix, Arizona 85011. 


AM-FM Radio Chassis, $5.00 each. 
З for $10.00. 10 transistors. You 
supply speaker, cabinet, knobs, 
switch and battery. Ace, Box 220F, 
Miami, Florida 33168. 


SECRET Plan Wipes Out Your 
Debts. Immediate relief. Clear cred- 
it. Free details! Counselor-16, Kerr- 
ville, Texas T8028. 


RECORD Telephone Conversations 
Privately - Automatically. Leave 
Recorder Unattended. Robert's, Box 
49Р86, Parkridge, Illinois 60068. 


EARN INTEREST ON YOUR 
BILLS! Fatten your Savings Act- 
count! New Book Shows How. Free 
Details. Bestway — А633, Box 344, 
Stone Mountain, Georgia 30083. 


MAKE YOUR OWN WILL! 4 Will 
Forms and Attorney's Instructions 
protect your family. Only $2.00— 
Guaranteed' Order Today!' Master- 
man, Department 1A18, 1544 Red 
Cedar, St. Paul, Minnesota 55121, 


SMALL Business Loans. Quick 

Cash application. Write: Financial, 

. Jackson, Suite 1204-12, Chi- 
cago 60604. 


"RULE Others with Thoughts." 
(Telepathy) Write: Clarion, Box 
1769-A6, Chicago 60690. 


NEED  Money-Debts Too Big? 
Quick Cash. Secret Emergency 
Loans. Free Consolidation Plan, In- 
terstate, 28 E. Jackson, Suite 1204- 
X2, Chicago 60604, 


107 HEARING AIDS 


HUGE SAVINGS, Eliminate deal- 
er markups. Free Trial. Batteries 
wholesale. Terms Arranged. Lloyds- 
PSC, Rockford, Illinois 61108. 


HEARING aids — Huge savings 
on tiny, all in the ear, eyeglasses, 
behind the ear and body models. 
Free home trial. Low as $10 month- 
ly. Write for free catalog. Prestige, 
Dept. R-7, Box 10947, Houston, 


HEARING Aids, Batteries, Dis- 
count Prices. Write: Rhodes, Box 
518 PS, Paducah, Kentucky 42001. 


WHOLESALE Discounters! Aids! 
Batteries! Repairs! AidMart, Drawer 
Z-3, Bt. Petersburg, Florida 33731. 
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How to start making it 


Since he got out of the Navy, John 
Muirhead of Gales Ferry, Conn., has pro- 
vided well for his family. 

Two cars. Anew house going up along- 
side a wooded lake. Even a handsome Great 
Dane named Sherman. 


чикир 


Bes | 


their growing family. (Photo: Frank Cowan) 
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Soon, а new home built on a wooded lake site will give John and Cheryl 


early in life. 


(A TRUE STORY) 


“I want my own air-conditioning busi- 
ness. Doing installations and repairs for 
homes, office buildings, restaurants, small 
factories, motels. 

“That’sno dream. With the training I'm 
getting from ICS, I know I can do it. | 
“In fact, my ICS training helped me 


e. 
Celis n ade. Ж 
Sus QE 
Tuve ts 

Te Am er 


rete 


get the first job I ever applied for. I won 

out over two guys with college degrees. 

Even though I had no experience. 
*Naturally, I was nervous at first. So I 


took my lesson diagrams with me on the 


job. AndI could lick any problem. 

*Pretty soon, they asked me to head up 
the air-conditioning department. I also 
picked up some business of my own on the 
side. That's what's helping to pay for tha 
new house? 

The right combination for success 

John has the right combination for 
success. He's in а growing field. And he 
has good training for it. | 

You could, too. 

Especially if you're interested in one 
of the fast-growing careers ICS specializes 
in: Accounting. Engineering. Auto repair. 
Electrician. Air conditioning, etc. (Check 
your choice on attached card.) 


Ideal way to learn 


As an ICS student, you study at home, 
on your own schedule. You waste no time 
traveling to and from class. And you never 
have to miss a paycheck. 

But you're never alone. Skilled in- 
structors are always ready to help you. 

If you ever have any doubts or prob» 
lems you can even call ICS from anywhere, 
at any hour. Toll-free. 


ICS training works 


ICS has trained 8,500,000 people in 
the past 80 years. 

Some of the top American corpora- 
tions (including Ford, U.S. Steel, Mobil, 
Alcoa, Pan Am, GE, Motorola and RCA) 
use ICS courses in their own training pro- 
grams. Government agencies and unions 


have also approved ICS training. 
Free demonstration lesson 


If you want more from your job (more. 
money, more satisfaction, and more future) 
mail card for our career guides and free 
demonstration lesson. (If card is missing, 
write ICS, Scranton, Pa.18515.) 

Remember, it’s your life. You might 
as well make the most of it. ©1973 ICS 


ICs 
We'll show you a better way to eam a living, 
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To those of you 
who bought 
your first tin 
of Excalibur 
in 1969. 


Almost invariably, the most expensive things turn out 
to be the least costly. 

Like the Excalibur you bought when we first marketed 
our extraordinary motorcar wax back in 1969. You cer- 
tainly didn't buy it as a bargain. But you got one, didn't 
you? That magnificently brilliant shelter perservered 
far beyond your most optimistic expectations. 

There were reasons, of course. We'd invested only 
first-rate materials into the formulation. From South 
America, we imported costly carnauba, laboriously 
extracted from the young leaves of the Brazilian wax 
palm tree. To infuse Excalibur with all the character- 
istics needed to create a perfect wax, we balanced 


E 


ӨР itstime 
for your 
second tin. 


the formula with detergent-proof, high-molecular- 
weight polymers, microscopic silica diatoms and, fi- 
nally, specially blended silicones. Result? Triumphant. 
A motorcar wax with impeccable credentials, one 
whose level of lustre, hardness and tenacity has yet 
to be approached by any other wax. 

This year marks the first change we've made. Since 
it was impossible to improve the wax itself, we im- 
proved the package. By adding a professional size 
wax applicator for your convenience. 

Perhaps a few years from now when you buy your 
next tin, we'll have still another change. It's highly 
doubtful,-theugh,.that the change will be in the wax. 


_ The hand-built motorcar wax. From the House of Turtle Wax. 
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Longer length, milder taste 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


20 ma. tar 1.4 mg. nicotine av. per cigarette, ЕТС Report FEBRUARY 73, 


